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satransporto da manqanaTmSeneblobis fakultetis  
satransporto departamentSi gaerTianebulia Semdegi 
mimarTulebebi: 
 
¾ sazRvao transporti da satransporto mowyobilobebi (#38) 
mimarTuleba amzadebs gemebisa da maTi energetikuli danadgarebis 
eqspluatacis specialistems. 
¾ saavtomobilo transporti (#46) 
mimarTuleba amzadebs avtomobilebis teqnikuri eqspluataciis, 
ekologiuri usafrTxoebisa da moZraobis organizaciis, 
saavtomobilo transportze gadazidvebis organizaciisa da marTvis 
specialistebs. 
¾ vagonmSeneblobis, savagono meurneobis da sarkinigzo 
transportze gadazidvis procesebis marTva (#58) 
mimarTuleba amzadebs sarkinigzo moZravi Semadgenlobis 
eqspluataciis da remontis sarkinigzo transportze gadazidvis 
organizaciisa da marTvis specialistebs.  
¾ eleqtruli transporti (#62) 
mimarTuleba amzadebs eleqtruli transportis daproeqtebis, 
eqspluataciis, reabilitaciis, marTvisa da avtomatizaciis 
specialistebs. 
¾ rkinigzis transportze avtomatika da kavSirgabmuloba 
(#100) 
mimarTuleba amzadebs transportis menejmentisa da biznesis 
organizaciisa da marTvis specialistebs. 
¾ transportisa da manqanaTmSeneblobis ekonomika da 
organizacia (#112) 
mimarTuleba amzadebs transportis, manqanaTmSeneblobis, eleqtruli 
mrewvelobis da kavSirgabmulobis menejmentis specialistebs. 
 
 
samagistro specialobebi: 
¾ avtomobilebi da saavtomobilo meurneoba 
¾ avtomobilebis ekologiuri usafrTxoeba 
¾ gadazidvebis organizacia da marTva saavtomobilo transportze 
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¾ avtomobilebis moZraobis organizacia da usafrTxoeba 
¾ satransporto logistika 
¾ sarkinigzo transporti 
¾ saaviacio inJineria 
¾ amwe-satransporo, samSeneblo, sagzao, saliandago manqanebi da 
meqanizmebi 
¾ transportis menejmenti 
¾ biznesis organizacia da marTva 
 
sadoqtoro programa ,,saavtomobilo transportis eqspluatacia” 
mimarTulebebi: 
¾ saavtomobilo gadazidvebi 
¾ sagzao moZraobis organizacia da usafrTxoeba 
¾ avtomobilebis servisi 
¾ avtomobilebis ekologiuri usafrTxoeba 
sadoqtoro programa ,,sarkinigzo transportis eqspluatacia”   
mimarTulebebi: 
¾ sarkinigzo gadazidvebi 
¾ matareblebis moZraobis organizacia da usafrTxoeba 
¾ vagonebi da savagono meurneoba 
¾ eleqtruli transporti 
sadoqtoro programa ,,satransporto ligistika” 
   mimarTulebebi: 
¾ materialur-teqnikuri maragebis marTvis logistikuri sistemebi 
¾ satransporto-sainformacio marTvis logistikuri sistemebi 
sadoqtoro programa ,,dargobrivi ekonomika da menejmenti”.    
mimarTulebebi: 
¾ transportis ekonomika da menejmenti 
¾ manqanaTmSeneblobis ekonomika da menejmenti 
transportis inJineriis diplomirebul specialistTa mimarTulebebi: 
¾ avtomobilebis servisi da ekologiuri usafrTxoeba 
¾ saavtomobilo gadazidvebSi logistikuri sistemebi da menejmenti 
¾ savagono meurneoba 
¾ sarkinigzo gadazidvebi da misi menejmenti 
¾ saliandago meurneoba 
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saavtomobilo transportis specialistebis 
raodenobis gansazRvris meTodika 
o. gelaSvili, k. mWedliSvili, T. yuraSvili 
(saqarTvelos teqnikuri universiteti, m.kostavas q. 77, 0175, 
Tbilisi, saqarTvelo) 
 
reziume: statiaSi SemuSavebulia saavtomobilo transportisaTvis saWiro  
specialistebis raodenobis gansazRvris meTodika, romelic emyareba qveynis 
saavtomobilo parkis raodenobriv da struqturul monacemebs, maT cvlilebebs 
prognozirebad perspeqtivaSi, sxvadasxva markisa da modelis avtomobilebis teqnikuri 
momsaxurebisa da remontis raodenobebs, satvirTo gadazidvebisa da samgzavro 
gadayvanebis moculobas, saavtomobilo transportis procesebis marTvaze dakavebuli 
sxvadasxva kvalifikaciis personalisadmi wayenebul moTxovnebs, kadrebis yovelwliuri 
ganaxlebis saWiroebas da sxva. meTodikis saSualebiT SesaZlebelia saavtomobilo 
parkis eqspluataciis inJiner-teqnikuri personalis, gadazidvebis organizaciis 
menejerebis, kvalificirebuli xelosnebis da sxva profilis mqone kadrebis raodenobis 
gansazRvra. agreTve meTodika SeiZleba gamoiyenos Sesabamisi profilis saswavleblebma 
yovelwliurad specialistebis mosamzadebeli kontigentis dasagegmad. 
sakvanZo sityvebi: avtomobili, gadazidvebi, meTodika, parametri, satransporto 
momsaxureba, sistema,  specialisti, transporti, tvirTi.  
 
Sesavali 
  saavtomobilo transports saqarTvelos ekonomikaSi umniSvnelovanesi adgili 
uWiravs, romlis saSualebiT yovelwliurad tvirTebis 80%-ze da mgzavrTa saerTo 
raodenobis 90%-ze meti gadaadgildeba.  aRsaniSnavia, rom bolo wlebSi 
mniSvnelovnad moimata saqarTvelos saavtomobilo parkma da 600 aTass gadaaWarba.  
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saavtomobilo parkis zrdis tempi kidev ufro matulobs da Cveni prognoziT uaxloes 
5-7 weliwadSi 1 mln. erTeuls miaRwevs. amave dros mniSvnelovnad Seicvala 
saavtomobilo parkis struqtura: msubuqi avtomobilebis raodenoba 20%-idan 
dReisaTvis 80%-mde aRwevs da msoflios mowinave qveynebis analogiuria. Seudareblad 
swrafad gaizarda avtomobilebis tipebisa da modelebis raodenoba. dRes saqarTveloSi 
saavtomobilo moZravi Semadgenloba warmodgenilia dasavleT evropis, amerikisa da 
aziis qveynebSi warmoebuli sxvadasxva modelisa da tipis avtomobilebiT, romelTa 
umravlesobis asaki 5-15 wels Seadgens da gazrdilia teqnikuri momsaxurebisa da 
remontebis Catarebis albaToba. 
  aseT pirobebSi saavtomobilo transportis eqspluatacias unda warmarTavdnen 
maRal profesiul doneze momzadebuli  kvalificiuri specialistebi, romlebsac 
kargad ecodinebaT adgilobrivi saavtomobilo parkis specifika, sagzao-saeqspluatacio 
pirobebis Taviseburebani, mowodebuli maragnawilebis da sawvav-sapoxi masalebis 
Tvisebebi da maTi gamoyenebis teqnikur-ekonomikuri mizanSewonileba. 
  aucilebelia ara marto profesiuli ganaTlebis mqone, aramed maRali safexuris 
- bakalavriat da magistratura damTavrebuli maRali kvalifikaciis specialistebis 
saWiro raodenoba, romlebic uSualod uxelmZRvaneleben avtomobilebis teqnikuri 
momsaxurebisa da remontebis teqnologiur procesebs, gansazRvraven mowodebuli 
marganawilebis, saeqspluatacio masalebis xarisxsa da vargisianobas, Cvens sagzao 
pirobebSi Seafaseben importirebuli avtomobilebis tipebisa da modelebis gamoyenebis 
mizanSewonilebas. 
 
ZiriTadi nawili 
 
  upirveles yovlisa aucilebelia qveynis saavtomobilo parkis eqspluatacisaTvis 
saWiro muSebisa da xelosnebis raodenobis gansazRvra. es ukanaskneli damokidebulia 
saavtomobilo parkis struqturaze. Sesabamisad, muSebisa da xelosnebis saWiro 
raodenoba Nm.x. SegviZlia viangariSoT gamosaxulebiT: 
                           1001
i
R
i
i
nAN ∑
=
=m.x. ,                                            (1)        
 sadac: Nm.x._ muSebisa da xelosnebis raodenobaa mTlianad saavtomobilo 
               parkis teqnikuri momsaxurebisa da remontisaTvis;  
         ni  _ muSebisa da xelosnebis raodenobaa i tipis avtomobilebis  
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              yoveli 100 erTeulisaTvis; 
         A i _ i tipis avtomobilebis raodenobaa parkSi. 
    gaangariSebisaTvis pirobiTad gamovyofT avtomobilebis sam tips: msubuqi, 
satvirTo da avtobusebi. 
    saavtomobilo parkis eqspluataciisaTvis  sxvadasxva tipis avtomobilebis 
yovel 100 erTeulze pirobiTad miRebulia muSebisa da xelosnebis Semdegi raodenoba: 
msubuqi avtomobilebisaTvis_3, avtobusebisaTvis_9, satvirTo avtomobilebisaTvis_6. 
    saavtomobilo parkis eqspluataciisaTvis saWiro inJiner-teqnikuri personalisa 
da gadazidvebis organizaciiT dasaqmebul menejerTa raodenobis angariSs safuZvlad 
udevs muSebisa da xelosnebis raodenobis gansazRvris meTodi gadazidvebis moculobis 
gaTvaliswinebiT. administraciuli aparatis personalis gansazRvra ki damokidebulia 
saavtomobilo parkis sidideze. aRniSnuli raodenobebi gamoiTvleba Semdegi analizuri 
gamosaxulebebis gamoyenebiT: 
               N itp =Kitp *Nm.x. ,   
tv
mn
tv
mn KN = .Q ,                   (2)      
             Π⋅= mgzmnmgzmn KN ,   ∑
=
=
K
i
iAKN
1
a.p.a.p. ,                    (3) 
    Nitp, 
tv
mnN , 
mgz
mnN , Na.p _ personalis raodenoba, romlebic dakavebuli arian 
Sesabamisad eqspluataciaSi, satvirTo gadazidvebisa da samgzavro gadayvanebis 
menejmentSi da administraciuli aparatis marTvaSi; 
    Q _ gadaziduli tvirTebis moculoba, mln. tona weliwadSi; 
    Π_ gadayvanili mgzavrebis raodenoba, mln. mgzavri weliwadSi. 
      itpK _ inJiner-teqnikuri personalis wili muSebisa da xelosnebis (Nm.x.)         
raodenobis mixedviT; 
    tvmnK _ satvirTo gadazidvebis menejerTa wili gadazidvebis wliuri moculobis 
mixedviT mln. tonebSi; 
       mgz.mnK  _ samgzavro gadazidvebis menejerTa wili gadayvanili mgzavrTa wliuri 
raodenobidan,  mln. mgzavri;    
       a.p.K  _ administraciuli personalis ricxvi saavtomobilo parkis yovel  
      milion erTeulze; 
       ∑
=
K
i
iA
1
 _ saavtomobilo parkSi avtomobilebis raodenoba, cali. 
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       saavtomobilo transportSi dasaqmebul inJiner-teqnikur personals, menejerebs, 
muSebsa da xelosnebs yovelwliurad sxvadasxva mizezebis gamo (sikvdilianoba, pensiaSi 
gasvla, profesiis Secvla, emigracia da sxva) akldeba garkveuli   raodenoba. Cvens 
mier Catarebuli kvlevebi gviCvenebs, rom rac ufro maRalia specialistTa 
kvalifikacia da ierarqiuli safexuri, miT ufro mcirea denadoba mocemul jgufSi da 
metia profesiuli saqmianobis xangrZlivoba. amitom gaangariSebisas gaTvaliswinebuli 
unda iyos aRniSnuli garemoeba.     
    saswavleblad misaRebi kontigentis saerTo raodenobis gansazRvrisTvis 
saWiroa vicodeT sxvadasxva safexuris ganaTlebis mqone kadrebis yovelwliurad 
ganaxlebis saWiro sidide-α erTeulis nawilebSi.  
sadac: αum _ umaRlesi ganaTlebis (bakalavri, magistri) mqone specialistebis wilia;  
      αsaS _ saSualo (4-5 donis profesiuli ganaTleba, teqnikosi); 
      αdab _ muSebisa da xelosnebis (1-3 donis profesiuli ganaTleba). 
Sesabamisad αum<αsaS<αdab 
amis garda gasaTvaliswinebelia is faqtic, rom saswavlebelSi miRebuli yvela 
studenti ver/ar amTavrebs da Sesabamisad saWiroa misaRebi kontigenti yovelwliurad 
aWarbebdes gamosaSvebs. rac ufro maRalia ganaTlebis safexuri, miT metia miRebuli 
kontigentis ganTesva. amitom misaRebi kontigentis ricxvi SegviZlia gavzardoT 
kursdamTavrebulTa klebis koeficientis b gaTvaliswinebiT da Sesabamisad:                      
          bdab< bsaS < bum  ,                   (4)      
   zemoTqmulidan gamomdinare, yovelwliurad saavtomobilo transportis dargis 
kadrebis Sesavsebad saWiro raodenoba gamoiTvleba Semdegi gamosaxulebebiT:   
   -avtomobilebis teqnikuri momsaxurebisa da remontisaTvis inJinerTa (bakalavri, 
magistri) mosamzadebeli kontigenti:   
        1−⋅⋅⋅= umumm.x.ii baNKN   ,                    (5) 
   -avtomobilebis teqnikuri momsaxurebisa da remontisaTvis teqnikosebis 
(profesiuli ganaTleba) mosamzadebeli kontigenti:   
      1−⋅⋅⋅= saSsaSm.xtt baNKN  ,                 (6)     
   -satvirTo gadamzidavi firmebis menejerebi (bakalavri, magistri):  
     1−⋅⋅⋅= umumtvtv mnmn baQKN  ,              (7)      
     -samgzavro gadamzidavi firmebis menejerebi (bakalavri, magistri):  
9 
   1−⋅⋅Π⋅= umummgzmgz mnmn baKN  ,             (8)    
    cxrilSi mocemulia saavtomobilo transportis dargisaTvis saWiro 
specialistebis ricxvisa da maTi yovelwliuri SevsebisaTvis mosamzadebeli 
kontigentis raodenobis saangariSo parametrebis miaxloebiTi sidideebi, romlebic 
miviReT albaTobis Teoriisa da  maTematikuri statistikis meTodebis gamoyenebiT.  
specialistTa 
dasaxeleba 
Ppersonalis raodenobis 
ganmsazRvreli koeficienti 
kadrebis 
yovlwliuri 
ganaxlebis 
koeficienti a 
kursdamTav-
rebulTa 
klebis 
koeficienti 
b=b-1 
muSaTa 
raodenobi-
dan 
tvirTis 
mixedviT 
1 mln.t 
mgzavrTa 
raod-dan 
1mln.mgz. 
eqspluataciis 
inJineri (bakalavri, 
magistri) 
0.033 - - 
 
0,04 
0.75/1.33 
eqspluataciis  
teqnikosi (4-5 donis 
profesiuli 
ganaTleba) 
0.067 - - 0,05 0.80/1.25 
satvirTo gadazi-
dvebis menejeri 
(bakalavri, magistri) 
- 1.00 - 
 
0.04 
 
0.75/1.33 
samgzavro gadayva-
nebis menejeri 
(bakalavri, magistri) 
- - 0.50 0.04 0.75/1.33 
teqnikuri samsaxu-
ris menejeri 
(bakalavri, magistri) 
- 0,50 0,50 0,04 0.75/1.33 
muSebi da xelosnebi 
(1-3 donis 
profesiuli 
ganaTleba) 
- - - 0.03 0.90/1.11 
 
     parametrebis ufro dazustebisaTvis aucilebelia saavtomobilo parkis, 
tvirTzidvisa da mgzavrTa gadayvanis dinamikis gaanalizeba sul mcire ukanaskneli 10 
wlis  ganmavlobaSi  da  am  sidideTa  ganviTarebis  raodenobrivi  maCveneblebi 
prognozirebad momavalSi. saWiroa agreTve mowinave qveynebis analogiur maCveneblebTan 
10 
Sedareba, gaanalizeba da maTi gaTvaliswinebiT mocemuli parametrebis Sesabamisi 
koreqtireba. 
 
daskvna 
 
   cxrilSi moyvanili monacemebiT Catarebuli gaangariSeba gviCvenebs, rom Tu 
wlis ganmavlobaSi gadaziduli iqneba 200 mln. tona tvirTi da  gadayvanili iqneba 
400 mln. mgzavri, agreTve gaviTvaliswinebT, rom saqarTvelos saavtomobilo parki 
uaxloes wlebSi miaRwevs 1 mln. erTeuls (800 aTasi-msubuqi, 100 aTasi-satvirTo, 100 
aTasi-avtobusi), miviRebT specialistebis Semdegi raodenobis kontigents: muSa da 
xelosani msubuqi avtomobilebis eqpluataciisaTvis - 24000, avtobusebisaTvis- 9000, 
satvirToebisaTvis-6000. inJinerTa raodenoba iqneba-1287, xolo teqnikosTa saWiro 
raodenoba ki-2613. Sesabamisad, satvirTo gadazidvebze dasaqmebul menejerTa raodenoba 
iqneba-200, xolo samgzavro gadayvanebisaTvis ki-200 menejeri.  
   avtosatransporto dargis muSakTa raodenobis Sesavseblad yovelwliurad 
kadrebis ganaxlebisa da kursdamTavrebulTa klebis koeficientebis gaTvaliswinebiT 
saWiro iqneba: parkis eqspluataciisaTvis 69 inJineri (bakalavri an/da magistri), 213 
menejeri (bakalavri an/da magistri) mgzavrebis gadayvanisa da tvirTis gadazidvisaTvis, 
164 teqnikosi (4-5 donis profesiuli ganaTleba), 1299 muSa da xelosani   (1-3 donis 
profesiuli ganaTleba). 
    miRebuli Sedegebi miaxloebiTia da cxrilSi moyvanili parametrebis 
statistikuri sidideebis dazustebis Sedegad, SesaZlebeli iqneba ufro zusti 
monacemebis miReba.  
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3. o. gelaSvili,  l. bocvaZe, m. meburiSvili. logistika da Tanamedrove satransporto 
politika. saxelmZRvanelo, gamomcemloba ,,teqnikuri universiteti~, Tbilisi, 2007.  
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МЕТОДИКА ОПРЕДЕЛЕНИЯ КОЛИЧЕСТВА СПЕЦИАЛИСТОВ 
АВТОМОБИЛЬНОГО ТРАНСПОРТА 
О. Гелашвили, К. Мчедлишвили, Т. Курашвили 
Резюме 
В статье разработана методика определения потребного количества специалистов 
автомобильного транспорта, которая основывается на количественных и структурных 
данных автомобильного парка страны, их изменениях в прогнозируемом будущем, 
количестве технического обслуживания и ремонтов автомобилей различных марок и 
моделей, объёмах грузовых и пассажирских перевозок, предъявленных к занятым на 
процессах управления автомобильным транспортом персоналу различной квалификации 
требованиям, необходимости ежегодного обновления кадров и др. Методика предоставляет 
возможность определить потребное количество инженерно-технического персонала 
эксплуатации автомобильного парка, менеджеров организации перевозок, 
квалифицированных рабочих и кадров иного профиля.Также методика может быть 
применена в учебных заведениях соответствующего профиля для планирования ежегодного 
контингента специалистов. 
 
DEFINITION METHOD OF MOTOR TRANSPORT SPECIALIST’S 
NUMBER 
O. Gelashvili, K. Mchedlishvili, T. Kurashvili 
Summary 
In the article is developed the definition method of required number of motor transport 
specialists that is grounded on the quantities and structural data of automobile fleet, their challenges 
in forecasting future, quantity of maintenance and repairs of various marks and models of cars, 
values of freight and passenger traffic, demands to various qualification personnel on motor 
transport management processes, necessity of annual renovating of personnel and so on. The 
method gives the possibility to define the required quantity of automobile fleet operation 
engineering staff, traffic organization managers, crafts peoples and other staff. The method also 
would be applied in corresponding educational institutions for planning of annual amount of 
student’s body. 
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ekonomikuri subiqtebi, maTi buneba da Taviseburebebi 
saqarTveloSi 
g. tyeSelaSvili, a. mebonia 
(saqarTvelos teqnikuri universiteti, satransporto departamenti, 
m. kostavas 77, Tbilisi, saqarTvelo) 
     
reziume: ekonomikuri subiqtebis bunebis, Taviseburebebis da maTi rolis kvleva 
saxelmwifo ekonomikis normaluri funqcionirebis winapirobaa.   ekonomikuri 
subieqtebis amocanebsa da  miznebis ganxorcielebisaTvis pirvel rigSi aucilebelia 
samarTlebrivi biznes garemos arseboba, romlis uzrunvelyofa saxelmwifos erT-erTi 
umTavresi movaleobaa, raTa aman saSualeba misces sxva  ekonomikuri subieqtebs 
warmatebiT ganaxorcielon  sakuTari  miznebi da xeli Seuwyon saxelmwifos _ 
rogorc Tavad ekonomikuri subieqtis mdgrad funqcionirebas.  
sakvanZo sityvebi: ekonomikuri subieqti, biznes garemo, firma. 
 
Sesavali 
     ZiriTadi ekonomikuri subieqtebis klasifikacia SeiZleba aseTi saxiT 
ganxorcieldes: saxelmwifo, firma, saojaxo meurneoba. ekonomikuri subieqti SeiZleba 
ewodos yvela im fizikur Tu iuridiul pirs, romelic axorcielebs ekonomikur 
saqmianobas. statiis mizans warmoadgens saqarTvelos pirobebSi ekonomikuri 
subieqtebis bunebis da funqcionirebis Taviseburebebis analizi.   
 
 
ZiriTadi nawili 
    rogorc cnobilia sabazro ekonomikisTvis damaxasiaTebeli ZiriTadi niSnebia:  
1. spontanuri wesrigi, rac ekonomikuri subieqtebis saqmianobis sabazro 
konkurenciaSi gamoixateba; 
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2. ekonomikuri subieqtisaTvis arCevanis farTo SesaZlebloba; 
3. kerZo interesebis moqmedebis didi areali; 
4. konkurenciis saSualebiT kerZo interesebis daqvemdebareba sazogadoebrivi 
interesebisadmi; 
5. yoveli ekonomikuri subieqtisTvis informaciis xelmisawvdomoba mis mier 
warmoebuli biznes saqmianobis irgvliv.1 
    yvela ekonomikuri subieqtis saqmianobas bunebrivia Tavisi specifika gaaCnia, 
konkretulad yoveli saxeoba ekonomikuri subieqtisa Tavis rols asrulebs zogadad 
globaluri ekonomikis funqcionirebaSi. aseve yovel maTgans Tavisi amocana da misi 
Sesrulebis strategia aqvs.  
     saxelmwifos, rogorc ekonomikuri subieqtis amocanaa qveynis makroekonomikuri 
stabilurobis uzrunvelyofa, SeZlebisdagvarad idealuri (misaRebi rogorc 
biznesisTvis, ise saxelmwifosTvis) sagadasaxado sistemis formireba, sagareo 
vaWrobaSi maqsimalurad dadebiTi balansis Cvenebis kuTxiT status qvos SenarCuneba da 
sxv. 
     ekonomikuri subieqtebis miznebi erTmaneTTan mWidro urTierT- kavSirSi 
imyofeba. saxelmwifos mdgradi ekonomikuri ganviTarebisTvis aucilebelia iseTi 
safinanso  struqturis  normaluri funqcionireba, rogoricaa saxelmwifo xazina anu 
biujeti.  
      cnobilia, rom biujeti mniSvnelovanwilad ekonomikuri subieqtebis mier 
sagadasaxado valdebulebebis dafarvis gziT ivseba, Semdgom ki aRniSnuli sabiujeto 
saxsrebi mosaxleobis (aq cxadia, rom ekonomiuri subieqtebis warmomadgenlebic 
igulisxmebian) keTildReobas anu sazogadoebis socialur, kulturul da sxva saxis 
moTxovnebs xmardeba.  
     aq ukve aqtiurad Semodis kvlavwarmoebis cneba,  bunebrivia, rom kvlavwarmoebis 
gareSe ekonomikuri subieqtebis mdgradi arseboba metad rTuldeba an faqtiurad 
SeuZlebelia, sxvadasxva ekonomikuri subiqtebis kvlavwarmoebiT xdeba saxelmwifos 
ekonomikuri subieqtis funqciis kvlavwarmoebac, rac aRniSnuli ekonomikuri 
subieqtebis miznebis mizez_Sedegobriv kavSirze metyvelebs.2    ekonomikuri 
                                                 
1 С.Н. БУЛГАНИНА . ПРИРОДА И СТРУКТУРА ЭКОНОМИЧЕСКИХ СУБЪЕКТОВ. МОНОГРАФИЯ.    
Оренбург 2003. ст. 123. 
 
2 g.tyeSelaSvili, g.xmalaZe, n.xmalaZe. mikroekonomika, Tbilisi 2003.gv. 27. 
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subieqtebis normaluri funqcionirebisaTvis (anu kvlavwarmoebisaTvis) aucilebelia 
maT mier dasaxuli amocanebis maqsimaluri realizacia. maT unda SeZlon Tavisi 
SesaZleblobebis srulad gamovlena bazarze. amisTvis unda ganxorcieldes sxvadasxva 
saxis ekonomikuri subieqtebis  amocanebis da miznebis harmonizacia anu erTmaneTTan 
daaxloeba, ufro konkretulad unda arsebobdes uwyveti kavSiri ekonomikuri 
subieqtebis (saojaxo meurneoba _ firma _ saxelmwifo) miznebs Soris. yovelive 
aRniSnulis realizebisTvis sasurvelia, rom aRniSnuli ekonomikuri subieqtebis 
warmomadgenelTa rac SeiZleba met raodenobas gaaCndes saxelmwifoebrivi ekonomikuri 
azrovneba anu maT unda esmodeT erTmaneTis amocanebi da SeeZloT am amocanebis 
misaRwev miznebs  Soris obieqturad saerTo miznis danaxva da gaazreba. magaliTad: 
saojaxo meurneoba dainteresebulia romelime konkretuli firmis mdgradi 
funqcionirebiT, radgan misi erT-erTi wevri dasaqmebulia firmaSi da firmis mier 
warmoebuli ekonomikuri saqmianobis Sedegad is Rebulobs xelfass, Tavis mxriv firma 
mogebidan ixdis gadasaxads saxelmwifo biujetis sasargeblod, saxelmwifo ki iRebs 
valdebulebas daicvas firmis da iq dasaqmebuli misi TanamSromlebis interesebi, 
Seqmnas maTTvis maqsimalurad misaRebi ufro konkretulad ekonomikuri subieqtebze 
orientirebuli kanonmdebloba, daicvas biznesi Crdilovani kontrolisgan, 
uzrunvelyos stabiluri (es exeba, rogorc biznes garemos arsebobas, ise cxadia, rom 
mSvid periodSi nebismieri ekonomikuri subieqti ukeTesad funqcionirebs) garemos 
arseboba, amitom uxdis ekonomikuri subieqti saxelmwifos gadasaxads rogorc mis 
partners. ekonomikur subieqtebs Soris sasurvelia arsebobdes partneruli 
urTierToba. unda Seicvalos adre arsebuli zogadi damokidebuleba saxelmwifos 
ekonomikuri funqciis mimarT, rodesac mewarmeebis didi raodenoba dainteresebuli iyo 
daemala Semosavlebi  da amiT Seemcirebina realuri gadasaxadi, mewarme unda 
acnobierebdes saxelmwifos rols misi biznesis ganviTarebaSi, Sesabamisad garkveuli 
Sesabamisi saxelmwifo struqturebi borotad ar unda iyenebdnen arsebul Zalauflebas 
da ar unda aviwrovebdnen mewarmeTa fenas anu mewarme subieqtebs unda hqondeT 
saSualeba imisa, rom sabazro meqanizmis mixedviT imoqmedon, saxelmwifo ki aRniSnuli 
sabazro meqanizmis regulirebaSi  individualuri wesiT unda Caerios maSin, Tu 
sabazro meurneobis subieqti arRvevs mis saerTo wesebs da kanonis moTxovnebs.3 
    aRniSnuli kriteriumebis saqarTvelos realobaSi gadmotaniT SevecdebiT  SevqmnaT 
zogadi suraTi imisa, Tu rogor mdgomareobaSi funqcionireben ekonomikuri subieqtebi 
                                                                                                                                                                  
 
3 M. Leibold, G. Probs. Strategic Menejment in the Knowledge Economy. Berlin, 2002.  p. 135. 
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Cvens qveyanaSi. damoukideblobis mopovebis pirvel wlebSi saqarTvelos ekonomika 
gardamaval reJimSi funqcionirebda, cxadia gardamaval ekonomikas Tan sdevs 
seriozuli sirTuleebi, rac obieqturi mizezebiT aris gamowveuli (mag: uzarmazari 
imperiis daSlasTan erTad globaluri kolonializmis principebze dafuZnebuli 
ekonomikis rRveva, rac yofili mokavSire respublikebis ekonomikaze aisaxa da 
upirveles yovlisa e.w. Zveli ekonomikuri kavSirebis moSliT iqna ganpirobebuli (Cvens 
SemTxvevaSi aRsaniSnavia, yofili centris destruqciuli zemoqmedeba saqarTvelos 
ekonomikaze, mag: sabanko seqtoris mimarT moskovis mier warmoebuli politika, 
rodesac adgilze gayinuli iqna rigi bankebis qarTuli filialebis didi moculobiT 
fuladi saxsrebi da Bda kuTvnili oqros maragebi), aseve aRsaniSnavia Sida 
problemebiT gamowveuli mizezebi, rac xels uSlida ekonomikur subieqtebs 
normalurad funqcionirebaSi. pirvel rigSi, gansakuTrebiT 1992 wlidan saxelmwifo 
sustad axorcielebda ekonomikis makroregulatoris funqcias, rac gamovlinda 
saxelmwifo qonebis ganawilebaSi destruqciuli elementebis mzardi monawileobaSi 
(romlebmac swored amave wlidan gaSales TavTavianTi biznesebi), safinanso da sabanko 
sistemis kraxSi, aseve araobieqturad Catarebul privatizaciis procesSi da 
Tavisufali sasamarTlo sistemis ar arsebobaSi, rac viTarebas qaosurs qmnida da ar 
aZlevda ekonomikur subieqtebs Tavisi SesaZleblobebis realizaciis saSualebas.  
     mdgomaroba SedarebiT progresirdeboda 2004 wlis meore naxevridan, rac 
dakavSirebuli iyo kompleqsur reformebTan, biznes garemos gajansaRebam xeli Seuwyo 
axali sawarmoebis amuSavebas da Sesabamisad axali samuSao adgilebis Seqmnas.  
     ekonomikuri subieqtebis prioritetuli miznebi erTi SexedviT didad ar unda 
gansaxvavdebodes da es unda iyos mogeba, magram mogeba ar warmoadgens yvela 
ekonomikuri subiqtis saqmianobis saboloo da umTavres mizans, magaliTad SeiZleba 
moviyvanoT eklesia, romelic sazogadoebis sulier ganviTarebaze zrunavs, igi 
paralelurad gvevlineba ekonomikur subieqtad (uvlis mis daqvemdebarebaSi arsebul 
Senoba-nagebobebs, miwebs, aseve sxva saxis qonebas, uzrunvelyofs saeklesio 
literaturis da sxva saxis nivTebis gavrcelebas da sxv.), magram misi ekonomikuri 
saqmianobidan miRebuli Semosavlebis didi nawili praqtikulad isev qvelmoqmedebas 
xmardeba (magaliTad, Zveli istoriuli taZrebis da sxva Zeglebis aRdgena, bavSvTa 
saxlebis daxmareba da sxva mravali RonisZieba).   
     ekonomikuri subieqtebis done asaxvas hpovebs Tavad ekonomikis ganviTarebaze. 
saqarTvelos pirobebSi, Tu bolo wlebis mcire analizs CavatarebT da SevqmniT 
16 
ekonomikuri subieqtebis funqcionirebis mdgradobis diagramas miviRebT texil wirs, am 
periodis manZilze iyo rogorc aRmavali ise krizisuli periodebi, es bunebrivicaa,  
magram rac pirvel rigSi saqarTvelos ekonomikis aRmavlobas sWirdeba es aris 
xangrZlivi stabiluri ganviTareba da ara xelovnuri CarevebiT gamowveuli swrafi da 
xanmokle aRmasvla da Semdeg mwvave formebSi gamoxatuli Cavardnebi (rac aseve sxva 
mizezebiTac aris gamowveuli, kerZod politikuri viTarebis arastabilurobiT, rac 
gamowveulia zogadad kavkasiis regionis mimarT zesaxelmwifoebis interesebis 
gadakveTiT) Tu saqarTvelos realobas davakvirdebiT aq mainc samwuxarod ikveTeba is 
niSnebi, romelic ganviTarebad samxreTul qveynebs axasiaTebT (mag: mTavrobaSi mosuli 
romelime konkretuli jgufis mier saxelmwifos saxeliT garkveuli biznesebis 
lobireba da misTvis privilegiebis miniWeba, rac rog biznes subieqtebs monopoliur 
mdgomareobaSi ayenebs, rigi saxelmwfo struqturebis arasamarTlebrivi Carevebi 
biznesSi  da sxv.). 
 
 
daskvna 
 
    Tanamedrove ekonomkuri subieqts, romelic komerciul saqmianobas eweva unda 
axasiTebdes ekonomkur TeoriaSi cnobili altruistul-egoisturi qceva, rodesac is 
biznesis sxva monawileebis, momxmareblebis, daqiravebuli muSakebis, saxelmwifo 
moTxovnebis da sabazro TamaSis wesebis dacvis safuZvelze cdilobs misi piradi 
ekonomiuri interesebis uzrunvelyofas, rac qveynis masStabiT mdgradi  ekonomikuri 
ganviTar- ebis safuZvelia.  
 
 
G gamoyenebuli literatura: 
 
1.     Булганина  С.Н. Природа и структура экономических 
субъектов(монография).Оренбург, 
        2003.320 с. 
2.     g. tyeSelaSvili, g. xmalaZe, n. xmalaZe. mikroekonomika, Tbilisi 2003.255 გვ. 
3.     M. Leibold, G. Probs. Strategic Menejment in the Knowledge Economy. Berlin. 2002. 
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ECONOMIC SUBJECTS, THEIR NATURE AND FEATURES 
 IN GEORGIA 
G.Tyeshelashvili, A.Mebonia 
Summary 
 
        The research of economical subject’s  features is an essential term of normal functioning of 
state ‘ s economy. To realize economical subject’s objectives it is important to exist   fair business 
environment .this is one of most significant priorities of state economy. business environment  will  
provide successful functioning of other  economical subject’s and will support the to reach their 
goals and  promote state eсonomy  and of its stable functions. 
 
 
 
ЭКОНОМИЧЕСКИЕ СУБЪЕКТЫ, ИХ ПРИРОДА И 
 ОСОБЕННОСТИ В ГРУЗИИ 
Г. Ткешелашвили, А. Мебония 
Резюме 
 
          Исследование особенностей и роли экономических субъектов является 
существенным условием нормального функционирования государственной экономики. Для 
осуществления задач и целей экономического субъекта важно,чтобы  существовала 
справедливая деловая среда, обеспечение которой является одним из существенных 
приоритетов государства. Это гарантирует  успешное функционирование других 
экономических субъектов, позволит им успешно  достигнуть своих целей и будет 
способствовать функционированию самого государства в качестве экономического субъекта. 
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daproeqtebis stadiebi 
a. SavguliZe, T. beriZe 
(saqarTvelos teqnikuri universiteti, m. kostavas q., 77, 0175, Tbilisi, 
saqarTvelo) 
 
reziume:  mxatvruli proeqtirebis teqnikisa da meTodebis Tavisufali floba erT-
erTi mniSvnelovani pirobaa SemoqmedebiTi miznebis warmatebiT ganxorcielebisa da 
Tanamedrove moTxovnebis Sesabamisi samrewvelo produqciis Sesaqmnelad. dizaineris 
ostatoba aadvilebs (da aCqarebs) am Ziebis process. formebis daxvewa ki samrewvelo 
nawarmis funqcionalur da esTetikur srulyofas ganapirobebs. 
sakvanZo sityvebi: dizaineri, eskizi, nakeToba, maketireba, sacdeli nimuSi. 
 
 
Sesavali                                         
nebismieri samrewvelo nakeTobis daproeqtebis procesi SeiZleba stadiebad 
davyoT. mxatvar-konsruqtoris roli ki TiToeul stadiaze sxvadasxva SeiZleba iyos. 
formisa da konstruqciuli gadawyvetebis Zieba SemoqmedebiTi procesia da optimaluri 
varianti mxolod maSin SeiZleba SemuSavdes, Tu inJiner- konstruqtorisa da mxatvar-
konstruqtoris mier erToblivad wamoyenebuli yvela moTxovna da winadadeba iqneba 
gaTvaliswinebuli. 
 
ZiriTadi nawili 
proeqtirebis pirveli, mosamzadebeli stadia-kvlevis stadiaa. sxva 
specialistebTan erTad kvlevaSi dizaineric iRebs monawileobas, exeba formaTa 
warmoqmnis sakiTxebs,  
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swavlobs kavSirs adamiani-sagani-garemo. kvlevis procesSi grovdeba informacia 
dasaproeqtebel nawarmze im gamocdilebis gaTvaliswinebiT, Tu rogor mzaddeboda adre 
analogiuri nakeTobebi. mTeli Segrovili informacia yovelmxriv analizdeba, rac 
srul warmodgenas gviqmnis am nakeTobaze da efeqtur saSualebas warmoadgens misi 
Semdgomi srulyofisaTvis. 
maCveneblebi, romlis mixedviTac unda vawarmooT analizi, damokidebulia 
nakeTobis sirTuleze, mis urTierTkavSirze adamianTan da garemosTan. 
nakeTobis nimuSis Seswavlisas dgindeba misi damzadebisTvis saWiro 
teqnologiuri da konstruqciuli meTodebi, ganisazRvreba saWiro masalebi da 
daisaxeba maTi gamoyenebis racionaluri gzebi, gamoikvleva nakeTobis Sesabamisoba 
daniSnulebasTan da eqsploataciis pirobebTan (Tu ramdenad mosaxerxebeli iqneba 
nakeToba eqsploataciisas), gamoiTvleba, ramdenad ekonomiuri gadawyvetilebebi iqna 
miRebuli. nakeTobis damzadebis Sefasebis zogadi maCvenebeli gamoiyvaneba zemoT 
CamoTvlil maCveneblebze dayrdnobiT. maCveneblebis raodenoba da maTi SedarebiTi 
analizi damokidebulia nakeTobis sirTulesa da daniSnulebaze. 
kvlevis damamTavrebel stadiaze Sedgeba ZiriTadi moTxovnebi axali nakeTobis 
daproeqtebaze da es moTxovnebi gaTvaliswinebuli iqneba momaval proeqtze muSaobisas. 
daproeqtebis meore stadiaa mxatvrul-sakonstruqtoro winadadebebis stadia. es 
aris yvelaze ufro rTuli stadia mxatvrul konstruirebaSi. am stadiaze warmoebs 
formaTa Zieba da damuSaveba, ganisazRvreba kinematikuri da eleqtruli sqemebi, 
SeirCeva konstruqciuli masalebi, SesaZeni mza nawilebi da detalebi, dadgindeba 
kvanZebisa  da calkeuli nawilebis gabarituli zomebi da misaRebi konstruqciuli 
gadawyvetebi. 
am stadiaze ZiriTad Semsruleblebad gvevlinebian inJiner- konstruqtori da 
mxatvar-konstruqtori, romlebic mWidro kontaqtSi muSaoben mTeli daproeqtebis 
procesSi. Tumca, es ar gamoricxavs teqnologis, ergonomistis, eqimis an sxva 
specialistis monawileobas proeqtirebis procesSi, magram am stadiaze isini ZiriTadad 
konsultatebis rols asruleben. 
mxatvrul-sakonstruqtoro winadadebebs mohyveba dasaproeqtebeli nakeTobis 
eskizis damuSaveba, romelic ZiriTadi damakavSirebeli rgolia inJiner-konstruqtorsa 
da mxatvar-konstruqtors Soris. pirveli maTgani wyvets proeqtirebis teqnikur 
sakiTxebs, xolo  
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mxatvar-konstruqtori am gadawyvetilebebis safuZvelze awarmoebs Ziebas. mxatvar-
konstruqtoris mier winadadebebi da variantebi inJiner-konstruqtors gadaecema 
dasamuSaveblad. damuSavebis am procesSi SeiZleba inJiner-konstruqtors mxatvar-
konstruqtoris sayuradRebod SeniSvnebi da winadadebebi daebados. Tavis mxriv, 
ukanasknels SeuZlia pasuxad axleburi konstruqciuli gadawyvetebi wamoayenos. 
mxatvrul-sakonstruqtoro winadadebebis damuSavebis stadiaze, rogorc wesi, 
ibadeba sakiTxebis gadawyvetis sxvadasxva gzebi, nakeTobis eskizebi sruldeba 
naxatebisa da naxazebis saxiT, rac saSualebas iZleva operatiulad iqnas Setanili 
Sesabamisi cvlilebebi. eskizebis damzadebis paralelurad, mxatvar-konstruqtori 
awarmoebs Ziebas da nakeTobis formis daxvewas maketirebis gamoyenebiT. 
yvela damuSavebuli winadadeba analizs unda eqvemdebarebodes. Sedegad ki 
SeirCeva saukeTeso varianti, romelzedac gagrZeldeba muSaoba. 
proeqtirebis mesame stadiaa mxatvrul-sakonsruqtoro proeqtis Sedgena, 
romelic nakeTobis teqnikuri proeqtis damuSavebas Seesabameba. am stadiaze samuSaos 
moculoba da monawile specialistebis ricxvi sagrZnoblad izrdeba. adre 
Sesrulebuli eskizebi sabolood ixveweba, damuSavdeba konsruqciis kvanZebi da 
Semadgeneli elementebi. mxatvar-konstruqtorma formis Camoyalibebisas yvela is 
cvlileba unda gaiTvaliswinos, romelic proeqtirebis procesSi SeiZleba moxdes. amave 
dros, es gadawyvetilebebi aucileblad unda SeuTanxmos inJiner-konstruqtors. 
teqnikuri proeqtis Sesrulebis stadiaze, roca nakeTobis formasTan 
dakavSirebuli sakiTxebi sabolood gadawyvetilia, mxatvar-konstruqtori ufro 
guldasmiT amuSavebs calkeuli detalebis formebs, gansakuTrebiT ki im nawilebisas, 
romlebic gansazRvravs momxmareblis mier nakeTobis mosaxerxebel moxmarebas. 
sabolood, teqnologTan, fiziologTan da sxva specialistebTan erTad mxatvar-
konstruqtori irCevs dasamzadeblad aucilebel da zedapiris mosapirkeTebel masalebs, 
radgan garda esTetikuri moTxovnebisa, zedapiris feri da faqtura unda 
akmayofilebdes fiziologis moTxovnebsac. 
eskizuri proeqtis siRrmiseuli damuSavebis garda, proeqtirebis am stadiaze 
wydeba rigi sxva sakiTxebic: racionaluri konstruqciuli masalebis SerCeva da 
nakeTobis  
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damzadebis optimaluri teqnologiebi, kvanZebisa da Semadgeneli nawilebis unifikacia 
da normalizacia. 
mxatvrul-sakonstruqtoro proeqtirebis stadiaze, naxazebis garda, sruldeba 
maketebi pirobiT masalebSi an gamoiyeneba wina stadiaze Sesrulebuli da SeniSvnebis 
gaTvaliswinebiT damuSavebuli maketebi. aucileblobis SemTxvevaSi nakeTobis 
naturaluri sididis modelic mzaddeba. es exmareba mxatvar-konstruqtors moaxdinos 
formisa da feris koreqtireba, romelic unda SeTanxmdes saproeqto jgufis danarCen 
wevrebTan, radgan am cvlilebebma nakeTobis damzadebis teqnologiasa da masalis 
SerCevaze SeiZleba moaxdinos gavlena. 
meoTxe stadiaa mxatvrul-sakonstruqtoro damuSavebis stadia. am stadiaze 
nakeTobis samuSao naxazebi muSavdeba. formaTa warmoqmnisa da feris SerCevis sakiTxebi 
wina stadiaze ukve damuSavebulia da mxatvar-konstruqtoris samuSaoTa moculoba 
mkveTrad mcirdeba. samuSao naxazebis damuSavebisas konsultantis rangSi igi mxolod 
maSin CaerTveba, roca es aucilebeli gaxdeba. mxatvar-konstruqtori uSualo 
monawileobas Rebulobs Sablonebisa da rTuli zedapirebis damuSavebaSi, sxvadasxva 
warwerebis damzadebaSi. 
samuSao naxazebis Sesrulebis Semdeg mzaddeba erTi an ramdenime sacdeli nimuSi, 
romelic gankuTvnilia axali nakeTobis mxatvrul-konstruqciuli SefasebisTvis, 
funqcionaluri moTxovnebis Sesabamisobaze, simtkiceze da xangamZleobaze gamocdisTvis. 
nimuSebi unda damzaddes imave masalisagan, romelic proeqtis mixedviT masiuri 
warmoebisTvis aris gankuTvnili. ar SeiZleba masalebisa da zedapirebis mopirkeTebis 
Secvla, radgan aman proeqtis ideis damaxinjeba da nawarmis garegnuli saxis Secvla 
SeiZleba gamoiwvios. 
mexuTe stadia-sacdeli nimuSebis gamocda. momaval saeqsploatacio pirobebTan 
maqsimalurad miaxloebul pirobebSi mowmdeba proeqtirebis procesSi miRebuli yvela 
gadawyvetilebis siswore da aucileblobis SemTxvevaSi SeiZleba Setanil iqnas 
Sesabamisi cvlilebebi.  
mxatvar-konstruqtori specialistebis im jgufis sruluflebiani wevria, 
romelic sacdeli nimuSis damzadebis procesze axorcielebs saavtoro 
zedamxedvelobas da am procesis Sedegebze gamoaqvs daskvna. 
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daskvna 
proeqtirebis zemoT moyvanili stadiebi damaxasiaTebelia SedarebiT rTuli 
nakeTobebisTvis, rogoricaa Carxebi, manqanebi, xelsawyoebi, fotoaparatebi, 
mtversasrutebi, televizorebi, aveji da sxva. rigi nakeTobebis proeqtireba ar 
moiTxovs specialistebis did raodenobas, oRond zogadi saorganizacio principi igive 
iqneba.                    mxatvar-konstruqtoris muSaobis meTodika arsebiTad 
dasaproeqtebeli nakeTobis daniSnulebaze, gamoyenebis areze da esTetikur 
moTxovnebzea damokidebuli. 
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СТАДИИ ПРОЕКТИРОВАНИЯ 
А. Шавгулидзе, Т. Беридзе 
Резюме 
  Свободное владение техникой и методами художественного проектирования является 
одним из важнейших условий для осуществления творческих целей, а также для 
создания индустриальной продукции, отвечающей современным требованиям. Мастерство 
дизайнера упрощает (и ускоряет) процесс этого поиска, а  изящество форм обеспечивает 
функциональное и эстетическое совершенствование индустриального изделия.     
 
DESIGN STAGES 
A. Shavgulidze, T. Beridze 
Summary 
     Knowledge of art design techniques and methods  is one of the important condition for 
implementation of creative goals and creation of  products, satisfying   modern requirements. High 
professionalism of designer simplifies and accelerates   search process. Improving of forms  cause 
functional and aesthetic improvement of industrial products. 
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homologiuri samkuTxedebis urTierTdamokidebulebis 
ganmsazRvreli  ori  Teorema 
g. wuleiskiri, i. bacikaZe 
(saqarTveloos teqnikuri universiteti, m.kostavas q. #77, 0175, Tbilisi, 
saqarTvelo) 
reziume: naSromSi ganxilulia homologiis gansazRvreba prof. koroleviCis 
ganmartebiT da misi nairsaxeobebi, rogoricaa naTesauri Tanadoba, homologia da 
translacia. damyarebulia kavSiri homologiasa da dezargis konfiguracias Soris 
damtkicebulia Teoremebi sami samkuTxedis wyvil_wyvilad homologiurobis SemTxvevaSi 
homologiis RerZebis erT wertilSi TanakveTis da Sesabamisi wertilebis SemaerTebeli 
wrfeebis TanakveTis wertilebis erT wrfeze mdebareobis Sesaxeb. 
sakvanZo sityvebi: homologia, homoTetia, Tanadoba, translacia, dezargis Teorema. 
Sesavali 
   ganvixiloT homologiis ganmarteba prof. a. koroleviCis mixedviT. 
   prof. a. koroleviCi homologias ganmartavs, rogorc kolineaciis erT-erT SemTxv-
evas, rodesac homologiis centri  K, RerZi  k  da homologiuri wertilebi A1 da  A2 
sibrtyis sakuTrivi wertilebia. homologiis saukeTeso magaliTad mohyavs dezargis 
konfiguracia (nax. 1). homologia aq mocemulia formuliT: 
K ( K, k, A1 ---- A2). 
 
 
 
 
 
 
 
 
 
K
A1 B1 C1 
C2 
B2 
A2 
A
nax. 1 
C 
B
k 
A1
B1 
C1 B
A C
A2
B2
C2 
K∞ 
nax. 2
k
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aqve moyvanilia kolineaciis iseTi nairsaxeobebi, rogorebicaa: 
 naTesauri Tanadoba, rodesac kolineaciis centri arasakuTrivi wertilia (nax. 2): 
 
 
 
 
 
 
 
 
 
 
 
 
 K( ∞K ,  k,  A1  --- A2). 
 homoTetia, rodesac arasakuTrivia naTesauri RerZi (nax. 3): 
                                K ( K, k∞, A1 --- A2). 
 translacia (paraleluri gadatana), rodesac arasakuTrivia erTdroulad kolineaciis 
centri da naTesauri RerZi (nax. 4): 
K ( ∞K , k ∞ ,  A1 --- A2) . 
 
ZiriTadi nawili 
 
 Teorema 1. Tu sami samkuTxedi wyvil-wyvilad homologiuria da aqvT  homologiis 
saerTo centri, maSin am samkuTxedebis homologiis RerZebi ikveTeba erT wertilSi. 
aviRoT nebismieri samkuTxedi A1B1C1 da homologiis centri S (nax. 5). avagoT 
A1B1C1 samkuTxedis homologiurad damokidebuli samkuTxedi A2B2C2. amisaTvis S 
wertilze gavataroT sxivebi SA1, SB1 da SC1 da maTze vipovoT  iseTi wertilebi A2, 
B2 da C2, rom adgili hqondes kanonzomierebas: 
A1B1  x  A2B2  =  (C0)12; 
A1C1  x  A2C2 =  (B0)12; 
B1C1  x  B2C2 =  (A0)12. 
 
 
K∞ 
A1
B1 
C1 
C2 
B2 
A2
A∞
C∞
B∞
K 
A1 
B1 
C1 
C2 
B2 
A2 
B∞C∞ 
A∞ 
nax. 4∞ nax. 3∞ 
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da (A0)12, (B0)12 da (C0)12 wertilebi erT wrfeze mdebareobdes. anu avagoT dezargis 
konfiguracia, romlis Sesabamisi samkuTxedebi iqneba A1B1C1 da A2B2C2,  S _ dezargis 
wertili da (A0)12, (B0)12 da (C0)12 wertilebis SemaerTebeli  k12 wrfe _ dezargis 
wrfe.   
axla ucvlelad davtovoT  S  wertili da A1B1C1 samkuTxedi da  avagoT iseTi 
A3B3C3 samkuTxedi, romlis A3 wertili mdebareobs SA1 sxivze, B3 wertili _ SB1 
sxivze da C3 wertili _ SC1 sxivze. amave dros  A1B1 da A3B3 wrfeebis gadakveTis 
wertili  (C0)13,  A1C1 da A3C3-is gadakveTis wertili (B0)13 da B1C1 da B3C3-is 
gadakveTis wertili  (A0)13  erT k13 wrfeze mdebareobs. am SemTxvevaSi gvaqvs igive 
dezargis konfiguracia, sadac  S wertili aris dezargis wertili, A1B1C1  da A3B3C3 - 
Sesabamisi samkuTxedebi da (A0)13, (B0)13 da (C0)13  wertilebis SemaerTebeli  k13  wrfe _ 
dezargis wrfe. aRvniSnoT  k12   da  k13  wrfeebis gadakveTis wertili  K-Ti. 
nax. 5
S 
(B0)12 
(A0)12 
(A0)13 
A3 
B3 
C3 
A
B2 
C2
C1
A
B1
(C0)12 
K (B0)13
(C0)23 
(B0)23
(A0)23 
(a0)1 
a b 
c
k23 
(c0)1 
k12 
(a0)3 
(b0)2 
(a0)2 
(b0)1 
k13 
(b0)3 (c0)2 
(c0)13 
(C0)13
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   davamyaroT igive damokidebuleba  A2B2C2  da  A3B3C3 samkuTxedebs Soris. mivi-
RebT isev dezargis konfiguracias, sadac  S iqneba dezargis wertili, A2B2C2 da 
A3B3C3 
_ Sesabamisi samkuTxedebi da (A0)23,  (B0)23 da  (C0)23   wertilebis SemaerTebeli  k23   
wrfe _ dezargis wrfe. 
   naxazidan Cans, rom  k23 wrfe gaivlis  k12 da  k13 wrfeebis gadakveTis   K  
wertilSi. 
   es rom kanonzomierebaa, Semdegi msjelobidan SeiZleba davaskvnaT: 
   saerTo jamSi miRebuli wrfeebis da wertilebis erToblioba SeiZleba 
warmovadginoT, rogorc konfiguracia, romelic Sedgeba oci wrfisa da TxuTmeti 
wertilisagan. 
   ganvixiloT konfiguraciaSi Semavali wrfeebi: 
   1. a wrfe, romelzec mdebareobs S, A1, A2 da A3 wertilebi (4 wertili). 
   2. b wrfe,  romelzec mdebareobs S, B1, B2 da B3 wertilebi (4 wertili). 
   3. c  wrfe _ S, C1, C2 da C3 wertilebi (4 wertili). 
   4. k12 wrfe _ K, (A0)12, (B0)12 da  (C0)12 wertilebi (4 wertili). 
   5. k13 wrfe _ K, (A0)13, (B0)13 da  (C0)13 wertilebi (4 wertili). 
   6. k23 wrfe _ K, (A0)23, (B0)23 da  (C0)23 wertilebi (4 wertili). 
   7. (a0)1 wrfe _ B1, C1, (A0)12 da  (A0)13 wertilebi (4 wertili). 
   8. (b0)1 wrfe _ A1, C1, (B0)12 da  (B0)13 wertilebi (4 wertili). 
   9. (c0)1 wrfe _ A1, B1, (C0)12 da  (C0)13 wertilebi (4 wertili). 
  10. (a0)2 wrfe _ B2, C2, (A0)12 da  (A0)23 wertilebi (4 wertili). 
  11. (b0)2 wrfe _ A2, C2, (B0)12 da  (B0)23 wertilebi (4 wertili). 
  12. (c0)2 wrfe _ A2, B2, (C0)12 da   (C0)23 wertilebi (4 wertili). 
  13. (a0)3 wrfe _ B3, C3, (A0)13 da  (A0)23 wertilebi (4 wertili). 
  14. (b0)3 wrfe _ A3, C3, (B0)13 da  (B0)23 wertilebi (4 wertili). 
  15. (c0)3 wrfe _ A3, B3, (C0)13 da  (C0)23 wertilebi (4 wertili). 
 
      e.i. 15 wrfe da TiToeulze 4-4 wertiliT. 
15 x 4 = 60. 
   axla ganvixiloT konfiguraciaSi Semavali wertilebi. 
1. S wertili, romelSic Tavs iyriss a, b da c wrfeebi (3 wrfe). 
2. K wertili, romelSic Tavs iyris k12 , k13 da k23 wrfeebi (3 wrfe).  
3. A1 wertili _ a, (b0)1 da (c0)1 wrfeebi (3 wrfe). 
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4. B1 wertili _ b, (a0)1 da (c0)1 wrfeebi (3 wrfe). 
5. C1 wertili _ c, (a0)1 da (b0)1 wrfeebi (3 wrfe). 
6. A2 wertili _ a, (b0)2  da (c0)2 wrfeebi (3 wrfe). 
7. B2 wertili _ b, (a0)2 da (c0)2 wrfeebi (3 wrfe). 
8. C2 wertili _ c, (a0)2 da (b0)2 wrfeebi (3 wrfe). 
9. A3 wertili _ a, (b0)3 da (c0)3 wrfeebi (3 wrfe) 
10. B3 wertili _  b, (a0)3 da (c0)3 wrfeebi (3 wrfe). 
11. C3 wertili _ c, (a0)3 da (b0)3 wrfeebi (3 wrfe). 
12. (A0)12 wertili _ k12, (a0)1 da (a0)2 wrfeebi (3 wrfe). 
13. (B0)12 wertili _ k12, (b0)1 da (b0)2 wrfeebi (3 wrfe). 
14. (C0)12 wertili _ k12, (c0)1 da (c0)2 wrfeebi (3 wrfe). 
15. (A0)13 wertili _ k13, (a0)1 da (a0)3 wrfeebi (3 wrfe). 
16. (B0)13 wertili _ k13, (b0)1 da (b0)3 wrfeebi (3 wrfe). 
17. (C0)13 wertili _ k13, (c0)1 da (c0)3 wrfeebi (3 wrfe). 
18. (A0)23 wertili _ k23, (a0)2 da (a0)3 wrfeebi (3 wrfe). 
19. (B0)23 wertili _ k23, (b0)2 da (b0)3 wrfeebi (3 wrfe). 
20. (C0)23 wertili _ k23, (c0)2 da (c0)3 wrfeebi (3 wrfe). 
    
 e.i.  20 wertili, TviToeulze gamavali 3-3 wrfiT. 
 
20 x 3 = 60 
 
   yoveli zemoaRwerilidan gamomdinare, SeiZleba Semdegi daskvna gamovitanoT: 
   Cvens mier homologiis wesis dacviT miRebuli  dezargis sami konfiguraciis 
kombinacia (20 wertili da 15 wrfe TiTo wrfeze mdebare 4 wertiliT, 15 x 4 = 60,  
TiTo wertilze gamavali 3 wrfiT, 20 x 3 = 60, warmoadgens konfiguracias da, Tu es 
asea, misi erT-erTi elementi K wertili aucileblad sami wrfis gadakveTaze unda 
mdebareobdes da  unda iyos am sami wrfis (k12-is, k13-isa da k23-is) erT-erTi 
elementi. 
Cvens mier miRebuli figura rom konfiguraciaa metyvelebs is faqtic, rom misi 
nebismieri wertili SeiZleba miviCnioT S wertilad da analogiuri agebebis Semdeg 
miRebuli K wertili igive kanonzomierebas daemorCileba (nax. 6).   
  
 
28 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Teorema 2: Tu sami samkuTxedi wyvil-wyvilad homologiuria, e.i. gaaCniaT homologiis 
saerTo RerZi, maTi Sesabamisi wertilebis SemaerTebeli wrfeebis TankveTis sami 
wertili erT wrfeze iqneba ganlagebuli. 
   aviRoT sivrceSi nebismieri S12 weritli (nax. 7). gavataroT masze sami nebismieri 
sxivi a12, b12 da c12. aviRoT am sxivebze sami nebismieri wertili A1, B1 da C1. avagoT 
A1B1C1 samkuTxedis homologiuri  samkuTxedi A2B2C2. e.i. A2, B2 da C2 wertilebi unda 
mdebareobdnen Sesabamisad a12,  b12 da c12 sxivebze da A1B1 da A2B2 gverdebis gagrZelebebi 
ikveTebodnen homologiis h RerZis C0 wertilSi, A1C1 da A2C2-si _ amave RerZis B0 
wertilSi da B1C1 da B2C2–si _ A0 wertilSi. miviReT homologia H12. 
   axla vipovoT A2B2C2  samkuTxedis sxva homologiuri samkuTxedi igive h 
homologiis RerZis mimarT. amisaTvis aviRoT nebismieri S23 wertili da gavataroT 
masze sxivebi A2, B2 da C2 wertilebis gavliT. am sxivebze aviRoT sami A3,  B3 da C3 
wertili ise, rom A3B3-ze gatarebuli sxivi gadiodes C0 wertilSi, A3C3-ze 
gatarebuli _ B0 wertilSi da B3C3 –ze gatarebuli _ A0 wertilSi. amgvarad miiReba 
homologia H23. 
nax. 6 
S 
(B0)12
(A0)12
A3
B3 
C3
B2 
C2 
C1 
(C0)13 
(B0)13 (B0)12
a
c
(c0)1
k12
(b0)3 
A1 
(C0)12 
(C0)23
(b0)1
(a0)1
B1
K
(A0)13
(A0)23
(a0)2 
(b0)2 
k23
b
(a0)3 
(c0)3 
k13
(c0)2
A2 
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   SevaerToT Tanmimdevrulad wertilebi A1 da A3, B1 da B3, aseve C1 da C3. davinaxavT, 
rom isini gadaikveTebian erT S13 wertilSi. Romelic S12 da S23 wertilebis 
SemaerTebel s wrfeze iqneba ganlagebuli. miviRebT konfiguracias, romelic Sedgeba 15 
wertilisa da 20 wrfisagan. TviToeul wertilSi ikveTeba oTxi wrfe. es wertilebia:   
  1. wertili S12 (s, a12,  b12 da c12 wrfeebi);   2. wertili S13  (s, a13,  b13 da c13 wrfeebi); 
  3. wertili S 23 (s, a23,  b23  da c23 );         4. wertili A0 (h, a1,  a2 da a3); 
  5. wertili B0 (h, b1,  b2   da b3);            6. wertili C0 (h, c1,  c2  da c3); 
  7. wertili A1 (b1, c1,  a12  da a13);           8. wertili B1 (a1, c1,  b12 da b13); 
  9. wertili C1 (a1, b1,  c12 da c13);           10. wertili A2 (b2, c2,   a12  da a23); 
 11. wertili B2 (a2,  c2,   b12 da b23);           12. wertili C2 (a2, b2,   c12 da c23); 
 13. wertili A3 (b3,  c3,   a13  da a23);          14. wertili B3 (a3,  c3,   b13 da b23); 
 15. wertili C3 (a3,  b3,   c13 da c23). 
 
   e. i. 15 wertili, TviToeulze 4-4 wrfiT. 
 
5  x   4  =   60   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A1
B1C1
B3 
B
B0 
C0
A0
S23 S12 S13
A3 
A2 C2 
C3 
b1 
c1 
a1 
b3 
c3 
a13 a3 
a12 a23 
c23c12
b23
b12 
c13 b13 
c2 a2
b2 
s 
h 
nax. 7
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axla davafiqsiroT wrfeebi. 
 1. s wrfe (S12,  S13   da S23 wertilebiT);       2. h wrfe (A0, B0  da C0 wertilebiT); 
 3. a1 wrfe (A0, B1 da C1);     4. a2 wrfe (A0, B2  da C2);     5. a3 wrfe (A0, B3 da C3); 
 6. b1 wrfe (B0, A1 da C1);      7. b2 wrfe (B0, A2 da C2);    8. b3 wrfe (B0, A3 da C3); 
 9. c1 wrfe (C0, A1 da B1);   10. c2 wrfe (C0, A2  da B2);     11. c3  wrfe (C0,  A3 da B3); 
12. a12  wrfe (S12, A1 da A2);   13. a13  wrfe (S13, A1 da A3);  14. a23 wrfe (S23, A2 da A3); 
15. b12 wrfe (S12, B1 da B2);   16. b13 wrfe (S13,  B1 da B3);   17. b23 wrfe (S23, B2 da B3); 
18. c12  wrfe (S12,  C1 da C2);  19. c13 wrfe (S13,  C1  da C3);  20. c23 wrfe (S23, C2 da C3). 
      e. i. 20 wrfe, TviToeulze 3-3 wertiliT. 
20  x   3  =   60 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
imaze, rom miRebuli figura konfiguraciaa metyvelebs is faqti, rom misi nebismieri 
wrfe SeiZleba miviCnioT homologiis h RerZad da analogiuri agebebis Sedegad 
miRebuli s wrfe igive kanonzomierebas daemorCileba. 
 
daskvna 
 damtkicebulia, rom sami samkuTxedis wyvil-wyvilad homologiurobis SemTxve-
vaSi TviToeuli wyvilis homologiuri RerZebi (da aseTi wyvili samia) erT wertilSi 
B3 
C0 
S23
A3 
b1 
C1 
b3 
a12 
c12 
b12 
C 2 
h 
s 
S12
S13
A1 B1 
B2
A2 
c1 
c2 
c3 
a3 
a13
a23 
a2 
a1 
b 2c23 
c13 
b23 
b13 
C3 B0 
A0
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ikveTebian. anda Tu maT gaaCniaT saerTo homologiis RerZi, maTi Sesabamisi wertilebis 
SemaerTebeli wrfeebis TankveTis sami wertili erT wrfeze iqneba ganlagebuli. orive 
Teoremis dasamtkiceblad Sesrulebuli grafikuli agebebis Sedegad miiReba 
samkuTxedebis, wertilebis da wrfeebis kombinacia, romelsac Tavisuflad SeiZleba 
ewodos konfiguracia. 
 
literatura                          
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ДВЕ ТЕОРЕМЫ, ОПРЕДЕЛЯЮЩИЕ ВЗАИМНОЗАВИСИМОСТЬ  
ГОМОЛОГИЧЕСКИХ ТРЕУГОЛЬНИКОВ 
Георгий  Цулейскири,  Иосиф Бацикадзе 
Резюме 
    Посредством двух теорем доказано, что в случае попарной гомологии трех  треуголь- 
ников гомологические оси каждой  их пары (а таких пар – три) пересекаются в одной точке. 
Или же, если они имеют общую гомологическую ось, их соответственные точки будут 
лежать на одной прямой. Также доказано, что в итоге графических построений, 
доказывающих эти теоремы, получена комбинация треугольников, прямых и точек, которую 
с полной уверенностью можно назвать конфигурацией. 
 
 
TWO DEFINING THEOREMS OF HOMOLOGY TRIANGLES 
 INTERRELATION 
G. Tsuleiskiri, I. Batsikadze 
Summary 
In the work is considered the definition of homology according of Prof. Korolevich and its 
variations as cognate superposition, homology and translation. Is established the relation between 
homology and Desarguesian configuration, are proved the theorems in case of three triangles pair 
wise homology of axes intersection in one point and location on one straight line according points 
of their connection straight lines intersection. 
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saqalaqo avtobusebis gadazidvebis efeqturobis 
amaRleba gaCerebebs Soris manZilebis racionalurad 
dagegmviT 
d. fridonaSvili, x. mRebriSvili, g. maWaraSvili 
(saqarTvelos teqnikuri universiteti, merab kostavas  q. 77, 0175,  
Tbilisi, saqarTvelo) 
 
reziume: saqalaqo avtobusebis efeqturoba damokidebulia rogorc konstruqciul 
parametrebze, aseve eqspluataciis pirobebze. es ukanaskneli ganpirobebulia mravali 
faqtoriT, romelTagan sakmaod mniSvnelovania gaCerebebs Soris manZili. aRniSnuli 
sidide mniSvnelovan gavlenas axdens moZraobis saSualo siCqareze, sawvavis xarjze, 
ass-s xarjebze da mTlianad gadazidvebis efeqturobaze. arsebuli meTodikis 
gamoyenebiT agebul iqna q. Tbilisis saavtobuso marSrutebze gaCerebebs Soris 
manZilis sididis ganawilebis histograma. efeqturobis koeficientis gamoyenebiT 
warmodgenil iqna rekomendacia saeqspluatacio maCveneblebis gasaumjobeseblad 
dasaxelebuli manZilebis racionalurad dagegmvis gziT. 
sakvanZo sityvebi: saqalaqo avtobusi, gadazidvebis efeqturoba, gaCerebebs Soris 
manZili, saSualo siCqare, sawvavis xarji, efeqturobis koeficienti. 
 
 
 Sesavali 
 
Tnamedrove qalaqebis ganviTarebam da gafarToebam gamoiwvia satransporto 
nakadebis gazrda, ris proporciuladac SeuZlebeli gaxda saavtomobilo gzebis 
gamtarunarianobis cvla. amitom TavisTavad moxda moZraobis siCqareebis 
Semcireba. 
mag. avtobusebis moZraobis saSualo siCqare did qalaqebSi 16-19 km-sT-ia, 
xolo pikis saaTebSi Zalian xSirad Camodis 9-10 km/sT-mde. amav droulad 
izrdeba mgzavrTa moTxovnileba gadayvanebze daxarjuli drois Semcirebaze, rac  
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TavisTavad saWiroebs gazrdas moZraobis saSualo siCqarisa. es ukanaskneli ki 
damokidebulia  mTel  rig  organizaciul-teqnikur  faqtorebze,  romelTagan  
sakmaod mniSvnelovania gaCerebebs Soris manZili. aRniSnuli sididis 
racionalurad dagegmviT dasaxul iqna amocana saqalaqo avtobusebis gadazidvis 
efeqturobis gasazrdelad. 
 
ZiriTadi nawili 
 
gadasawyvet amocanas aqvs urTierTsawinaaRmdego moTxovnebi. mgzavrTa ukeT 
momsaxurebisaTvis saWiroa,  rom gaCerebebs Soris manZili iyos  rac SeiZleba mcire. 
avtosatransporto sawarmosaTvis ki mizanSewonilia, rom gaizardos gaCerebebs Soris 
manZili. 
eqspluataciis pirobebisgan damokidebulebiT gaCerebebs Soris manZili 
icvleba did zRvrebSi da mniSvnelovan gavlenas axdens saSualo siCqaresa (nax.1) 
da aqedan gamomdinare sawvavis xarjsa da gadazidvebis efeqturobaze. 
 
 
 
 
 
 
 
 
 
nax.1. moZraobis saSualo siCqaris damokidebuleba gaCerebebs  
Soris manZilTan (l) da mgzavrobis sigrZesTan (L) 
 
mgzavrTnakadebis Seswavlis Semdeg q. TbilisSi gamoyofili iqna ufro metad 
datvirTuli marSrutebi, romlebisTvisac dadgenil iqna Semdegi parametrebi: 
marSrutis sigrZe, gaCerebebis raodenoba da gaCerebebs Soris manZilebi. 
miRebuli statikuri monacemebis damuSavebisas gamoyenebul iqna arsebuli 
meTodika [3], romlis arsi mdgomareobs imaSi, rom erTi da igive quCis monakveTi 
SeiZleba Sevides statistikur masalaSi imdenjer, ramdeni marSrutic gadis am ubanze. 
statistikuri masalis damuSavebis Sedegad dadginda, rom qalaq TbilisisaTvis 
ufro gavrcelebulia marSrutebi, romelTa sigrZe aris 7-8 km. nax.2-ze ki 
warmodgenilia gaCerebebs Soris manZilis gadanawilebis histograma. rogorc  
 
 
V, 
km/sT 
L(km) 
l(km) 
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wamodgenili ori naxazis SedarebiT Cans q. TbilisSi 600÷700 m-is diapazonSi 
gaCerebebis raodenoba 3-jer naklebia 300÷400 m-ian manZilis mqone gaCerebebTan, Tumca 
 
 
 
 
 
 
 
 
 
 
 
 
nax.2. gaCerebebs Soris manZilis sididis gadanawilebis histograma 
 
pirvel SemTxevaSi saSualosiCqare 25÷30 %-iT metia. amitom mizanSewonilia 
moxdes gaCerebebs Soris manZilis gazrda, rac gamoiwves moZraobis saSualo siCqaris 
gardasa da sawvavis xarjis Semcirebas. aRniSnulis gaTvaliswinebiT saqalaqo 
avtobusebis muSaobis efeqturobis gazrdis TvalsazrisiT mniSvnelovania saavtobuso 
marSrutebis racionaluri dagegmva gaCerebebs Soris manZilis gazrdis mizniT, ise rom 
ar moxdes mgzavrTa interesebis ugulvelyofa. 
imisaTvis, rom gaCerebebs Soris manZilis gavlena gadazidvebis procesze 
gamovikvlioT, gamoviyenoT avtomobilis muSaobis efeqturobis koeficienti ηэф. es 
ukanaskneli warmoadgens sasargeblo  tvirTis kinetikuri energiis (gadazidvis 
mocemuli siCqaris dros) Sefardebas gzis garkveul monakveTze daxarjuli sawvavis 
Tbur energiasTan, gamosaxuls procentebSi: 
%,
2
C
Q
cpqV
s
эф γη =  
sadac q – aris sasrgeblo tvirTis masa, kg; 
Vcp_ marSrutze avtomobilis moZraobis saSualo siCqare, km/sT; 
γ _ sawvavis simkvrive, kg/n; 
QS _ sawvavis saSualo xarji, l/100 km; 
C _ mudmivi koeficienti, romelic benzinze momuSave ZravebisaTvis tolia 
1/115000, xolo dizelze momuSave ZravebisaTvis ki _ 1/113500. 
 
 
 
L(m) 
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ganxorcielda warmodgenili gantolebebis konkretizacia avtobus ,,bogdan-a092”-
saTvis da gamoTvlil iqna efeqturobis koeficienti GgaCerebebs Soris sxvadasxva 
manZilebis SemTxvevaSi (nax.3). 
agebuli diagramebidan kidev erTxel dasturdeba, rom mizanSewonilia saqalaqo 
avtobusebisaTvis gaCerebebs Soris manZilis gazrda 600÷700 metramdis, radgan 
SemdgomSi zrdisas efeqturobis koeficienti umniSvelod icvleba. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Nnax.3. efeqturobis koeficientis damokidebuleba gaCerebebis Soris manZilTan 
 
 
 daskvna 
 
     saqalaqo avtobusebis gadazidvebis efeqturobis amaRlebisaTvis mizanSewonialia 
gaCerebebs Soris  manZili gaizardos 600÷700 metramdis. 
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УВЕЛИЧЕНИЕ ЭФФЕКТИВНОСТЬ ПЕРЕВОЗОК ГОРОДСКОГО 
АВТОБУСА С ПОМОЩЮ 
 РАЦИОНАЛЬНИЙ ПЛАНИРОВАНИИ РАССТОЯНИЕ МЕЖДУ 
ОСТОНОВКАМИ 
Д.Фридонашвили, Х. Мгебришвили, Г.Мачарашвили 
Резюме 
 
Эффективность городского автобуса зависит как от конструктывного параметра, а так 
же от условий эксплуатации, которий определено во многим факторами. Из этых 
значительное место занимает расстояние между остановочныви пунктами. Указанний 
параметр имеет большое влияние на средную скорость движения и расход топлива, и на 
эффективность перевозки. С помощю коэфициента  эффективность даётся рекомендации для 
улучшении эксплуатационных показателей с путем рациональной планировании выше 
указаных расстояний.  
 
 
 
 
INCREASING THE EFFICIENCY OF URBAN BUS TRANSPORT WITH 
THE HELP OF 
  RATIONAL PLANNING OF THE DISTANCE BETWEEN OSTONOVKAMI 
D. Fridonashvili, Kh. Mgebrishvili, G. Macharashvili 
Summary 
 
Efficiency of urban bus depends on konstruktyvnogo parameter, as well as on operating 
conditions, which is defined in many factors. From etyh has an important 
place distancebetween ostanovochnyvi points. This parameter has a large impact on average 
speedand fuel consumption, and the efficiency of transport. With the help of coefficient 
ofperformance give recommendations for improving operational performance through arational pla
nning of the above referring to the distance. 
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satransporto da manqanaTmSeneblobis fakultetis 
manqanaTmSeneblobis departamentSi gaerTianebulia 
Semdegi mimarTulebebi: 
 
¾ manqanaTmSeneblobis teqnologia (#20) 
mimarTuleba amzadebs, nebismieri dargis warmoebisaTvis saWiro 
manqanebisa da mowyobilobebis damzadebis teqnologiuri procesebis 
daproeqtebis, damzadebis da eqspluataciis specialistebs. 
¾ amZravTa sistemebi, Carxebi da kompleqsebi (#43) 
mimarTuleba amzadebs samanqanaTmSeneblo sawarmoTa teqnologiuri 
mowyobilobebis proeqtirebis, eqspluataciis, remontis, 
modernizaciis da teqnikur-ekonomikuri eqspertizis specialistebs. 
¾ kvebisa da samacivro sawarmoTa mowyobilobebi da 
warmoebis avtomatizacia (#47) 
mimarTuleba amzadebs kvebis sawarmoTa sxvadasxva dargis  manqanebis 
remontsa da eqspluataciaze momuSave specialistebs.  
¾ samSeneblo manqanebi da meqanikuri mowyobilobebi (#56) 
mimarTuleba amzadebs samSeneblo, sagzao, amwe-satransporto da 
komunaluri meurneobis manqanebisa da meqanizmebis specialistebs. 
¾ poligrafia da beWdviTi kompiuteruli grafika (#85) 
mimarTuleba amzadebs beWdviTi mediisa da sareklamo xelovnebis 
cifruli teqnologiebis specialistebs. 
¾ xis damuSavebis sawarmoTa mowyobiloba da teqnologia 
(#125) 
mimarTuleba amzadebs merqnuli masalebis damuSavebis teqnologebs. 
¾ msubuqi mrewvelobis nawarmTa teqnologia da konstruireba 
(#126) 
mimarTuleba amzadebs tyavisa da safeiqro nawarmis modelior-
teqnologebs. 
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samagistro specialobebi: 
¾ meqanizmebis dinamikuri analizi da sinTezi 
¾ diagnostika da kontrolis meTodebi manqanaTmSeneblobaSi 
¾ manqanaTmSeneblobis teqnologia 
¾ amZravTa sistemebi da manqanaTa dinamika 
¾ kvebisa da samacivro sawarmoTa procesebi da mowyobilobebi 
¾ poligrafiuli mrewvelobis teqnologia 
¾ merqnuli masalebis damuSaveba, satyeo sainJinro saqme 
¾ msubuqi mrewvelobis nawarmis teqnologia 
 
 
sadoqtoro programa ,,manqanaTmcodneoba da    manqanaTmSenebloba”  
   mimarTulebebi: 
¾ meqanizmebisa da manqanebis Teoria 
¾ manqanebis dinamika da simtkice 
¾ kvebis mrewvelobis manqanebi da agregatebi 
¾ amZravTa sistemebi 
¾ merqnuli masalebis damuSavebis mowyobilobebi da procesebi 
¾ poligrafiuli warmoebis manqanebi, agregatebi da mowyobilobebi 
¾ triboteqnika 
¾ manqanaTa nawilebi 
¾ manqanaTmSeneblobis teqnologia 
¾ meqanikuri da fizikur-teqnikuri damuSavebis procesebi, iaraRebi da 
teqnologiuri aRWurviloba 
 
 
meqanikis inJineriis diplomirebul specialistTa mimarTulebebi: 
¾ manqanaTmSeneblobis teqnologia 
¾ saCarxo mowyobilobebis eqspluatacia da remonti 
¾ kvebisa da samacivro sawarmoTa mowyobilobebi 
¾ amwe-satransporto da salifte meurneoba 
¾ poligrafiuli manqanebi da avtomatebi 
¾ merqnuli manqanebis damuSavebis manqanebi 
¾ msubuqi mrewvelobis teqnologiuri manqanebi 
¾ samSeneblo, sagzao, saliandago manqanebi da mowyobilobebi 
39 
                     GTU                 TRANSPORT AND                              #85  
Transport  and  Mechanical       #1 (20)           2011      Department’s of  Scientific  
  Engineering Department                                    and Research Centre  
                  www.gtu.ge             MACHINEBUILDING                        PRINT  MEDIA 
                                                               T: 68-82; 851 611 611 
uak 681. 3 
Tanabari Zraobis araTanabar Zraobad gardamqmneli 
inversoris kinematikuri kvleva 
j. uflisaSvili, n. javaxiSvili, T. baramaSvili 
(saqarTvelos teqnikuri universiteti m. kostavas q. 77, 0175, Tbilisi, 
saqarTvelo) 
 
reziume: naSromSi ganxilulia geometriul gardaqmna _ inversiis Tvisebebze agebuli 
Tanabari Zraobis araTanabar Zraobad gardamqmneli meqanizmis kinematikuri kvleva. 
meqanizmi konstruirebulia geometriuli meTodebis safuZvelze grafikuli programa 
ܣݑݐ݋ܥܣܦ-is meSveobiT. naSromSi mocemulia meqanizmis agebis etapebi. gamoyvanilia 
maTematikuri gamosaxulebebi meqanizmis rgolebis mdebareobaTa da koordinatTa 
dasadgenad, rac saSualebas iZleva ganvsazRvroT gadamcemi meqanizmis moqmedebis zusti 
mdebareobebi. 
sakvanZo sityvebi: meqanizmi, inversia, inversori, fiqsireba, konstruireba, wertili. 
 
mocemulia meqanizmi, romelic Sedgeba oTxi moZravi rgolisagan, romlebic 
erTmaneTTan dakavSirebulia xuTi brunviTi da ori winsvliTi kinematikuri wyviliT. 
Tu wamyvan rgolad ܱܯ miviCnevT, maSin ܯ wertilis mier Sesrulebuli moZraoba ߱ଵ 
wrewiria. xolo gamavali rgolis ܯᇱ wertilis mier Sesrulebuli moZraobis kanoni 
߱ଵᇱ  wrewirs gansazRvravs. ܵ kinematikuri wyvili ܯᇱܵ rgols masSi moZraobis 
saSualebas ar zRudavs. aqedan gamomdinare, ܯᇱܵ sigrZe mudmiv cvalebadobas ganicdis. 
igi 00-ze maqsimalur, xolo 1800-ze minimalur zomebs afiqsirebs da rac mTavaria, ܱܯ 
rgolis mier Sesrulebuli Tanabari kuTxuri siCqare ଵܱܯᇱ rgolis araTanabar 
moZraobad gardaqmnis. 
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inversiis Tvisebebidan gamomdinare, rogorc aRniSnuli iyo, wrewiri _ wrewirad 
gardaiqmneba, rac imis maCvenebelia, rom mocemul ߱ଵ wrewirze ganlagebuli wertilebi 
߱ଵᇱ  wrewirze (nax. 1.) ganlagdebian. aqve unda aRiniSnos, rom inversiuli wrewirebis 
centrebi inversiul wertilebs ar warmoadgenen. swored es Tviseba gansazRvravs 
Tanabari Zraobis araTanabar Zraobad gardaqmnas. am meqanizmis asagebad warmodgenili 
gvaqvs xuTi etapi. 
 
nax. 1. 
I etapi. mocemuli gvaqvs ܵ wertili da ݓ    ܴ radiusiani sabaziso wrewiri. 
sabaziso wrewiris SigniT avagoT nebismieri radiusis mqone ߱ଵ wrewiri. mocemul 
wrewirze avigoT nebismieri ܯ da ܰ wertilebi. avagoT maTi inversiuli ܯԢ da ܰԢ 
inversiuli wertilebi. am wertilebis SemaerTebeli monakveTi saZiebeli wrewiris 
qordas warmoadgens.  
 am agebebis Tanamimdevrobas vaxdenT grafikuli programa ܣݑݐ݋ܥܣܦ-ze 
orientirebuli kompiuteruli sistemis safuZvelze. dagegmarebas viwyebT samuSao 
magidaze ܯ݋݂݀݅ܽ݅, ܦݎܽݓ, ܦ݅݉݁݊ݏ݅݋݊ݏ, ܶ݁ݔݐ, ܵݐܽ݊݀ܽݎݐ da ܮܽݕ݁ݎݏ instrumentTa panelis 
mowyobiT. Tavdapirvelad brZaneba ܮܽݕ݁ݎݏ-Si vqmniT fenebs, TvalsaCinoebisTvis 
SesaZlebelia meqanizmis rgolebisaTvis sxvadasxva feris, sisqis fenebis Seqmna:  
I fena _ igi gaTvaliswinebulia koordinatTa RerZebis asagebad, SerCeulia 
xazTa feri, tipi da sisqe (ܥ݋݈݋ݎ െ ܾ݈ܽ݇, ݈݅݊݁ݐݕ݌݁ െ ܥ݋݊ݐ݅݊ݑ݋ݑݏ   0,50 ݉݉);  
II fenas vqmniT _ geometriuli agebebisaTvis, masSi gaTvaliswinebulia feri, 
tipi da sisqe (ܥ݋݈݋ݎ െ ܾ݈ݑ݁, ݈݅݊݁ݐݕ݌݁ െ ܥ݋݊ݐ݅݊ݑ݋ݑݏ   2,00 ݉݉). 
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I fenaSi gaTvaliswinebuli koordinatTa sistemis asagebad aucilebelia 
instrumentTa panelis ܦݎܽݓ menius ܮ݅݊݁ (monakveTi), ܥ݅ݎ݈ܿ݁ (wrewiri) da ܲ݋݅݊ݐ  
(wertili) brZanebebis gamoyeneba. koordinatTa sistemis agebis Semdeg ܥ݅ݎ݈ܿ݁  brZanebis 
meSveobiT vafiqsirebT sasurveli radiusis wrewirs, romlis drosac koordinatTa da 
mdgomareobis striqonSi gaaqtiurebuli unda iyos  ܱܵܰܣܲ reJimi. geometriuli 
agebebisTvis aucilebelia ܮ݅݊݁ brZanebis gamoyeneba, romlis drosac koordinatTa da 
mdgomareobis striqonSi gaaqtiurebuli unda iyos ܱܴܶܪܱ da ܱܵܰܣܲ reJimebi. 
 
 
nax. 2. 
 
II etapi. vipovoT ܯᇱܰԢ monakveTis ܭ Sua wertili da am ukanasknelidan 
avRmarToT marTobi ܱܵ RerZis gadakveTamde. miviRebT ଵܱ wertils.  ଵܱ wertilidan 
vagebT ଵܱܯᇱ radiusis mqone ߱ଵᇱ  wrewirs. 
dagegmarebis me-2 etapze ܣ݈ݐ ൅ ܰ konbinaciis saSualebiT gamogvaqvs  
ܮܽݕ݁ݎ ܲݎ݋݌݁ݎݐ݅݁ݏ ܯܽ݊ܽ݃݁ݎ _ is fanjara, sadac vamatebT axal me-3 fenas: 
III fena _ moicavs geometriuli agebisaTvis 
(ܥ݋݈݋ݎ െ ݎ݁݀, ݈݅݊݁ݐݕ݌݁ െ ܥ݋݊ݐ݅݊ݑ݋ݑݏ   2,00 ݉݉) safuZvelze masSi Setanili 
konstruqciuli detalebis fiqsirebas. 
 inversiuli gardaqmnis safuZvelze ܯ, ܯ଴ da ܯᇱ wertilebis srulyofisaTvis 
saWiroa visargebloT instrumentTa panelis ܦݎܽݓ menius ܪܽݐ݄ܿ  ܽ݊݀  ܩݎܽ݀݅݁݊ݐ  da 
ܶ݁ݔݐ  ܨ݋ݎ݉ܽݐݐ݅݊݃ brZanebebiT, romelic saSualebas iZleva SeirCes teqsturi stili da 
simboloebis simaRle. 
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dasagegmarebeli meqanizmis dasrulebuli saxis misaRebad ܮ݅݊݁ brZanebis 
saSualebiT wrewirze agebul wertils vakavSirebT wrewiris centrTan. am dros 
koordinatTa da mdgomereobis striqonSi gaaqtiurebuli unda iyos ܱܾ݆݁ܿݐ  ܵ݊ܽ݌ 
reJimi. 
 
 
nax. 3. 
III etapi. am etapze ܱ da ଵܱ wertilebs vaerTebT ܯ da ܯᇱ wertilebTan. es ki 
wamyvani da gamavali rgolebis poziciebis sqemis naxazia. 
dagegmarebis me-3 etapze instrumentTa panelis ܮܽݕ݁ݎݏ menius saSualebiT 
gamogvaqvs  ܮܽݕ݁ݎ ܲݎ݋݌݁ݎݐ݅݁ݏ ܯܽ݊ܽ݃݁ݎ _ is fanjara, sadac vamatebT axal me-4 fenas: 
IV fena _ moicavs meqanizmis rgolebisa da maTi urTierTdamakavSirebeli 
kinematikuri wyvilebis naxazze fiqsirebas 
(ܥ݋݈݋ݎ െ ܾ݈ܽ݇, ݈݅݊݁ݐݕ݌݁ െ ܥ݋݊ݐ݅݊ݑ݋ݑݏ   2,11 ݉݉). 
 
 
nax. 4. 
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IV etapi. wina etapze gamoxazuli geometriuli sqema SevavsoT kinematikuri 
wyvilebiT. kinematikuri wyvilebi unda SeirCes imis mixedviT, rom meqanizmSi 
arsebobdes mrudxarobis moqmedebis piroba, rac meqanizmis muSaobis upirobo garantiaa.  
 V etapi. me-5 etapze gamoxazulia meqanizmis mza kontruqcia, romelic Seicavs 
xuT brunviT da or winsvliT kinematikur wyvilebs, romlidanac ܵ wertilSi 
ganlagebuli kinematikuri wyvilebi ܵܯᇱ rgolis sigrZis regulirebis saSualebas 
iZleva. 
meqanizmis dgarebis asagebad viyenebT ܮ݅݊݁, ܴ݁ܿݐ݈ܽ݊݃݁, ܥ݅ݎ݈ܿ݁ brZanebebs.  
 
 
nax. 5. 
imisaTvis, rom agebul meqanizms mivceT brtyeli meqanizmis kinematikuri sqemis 
saxe, grafikul zonaSi unda wavSaloT geometriuli agebisaTvis saWiro damatebiTi 
sxivebi. amisaTvis gamoiyeneba instrumentTa panelis ܯ݋݀݅ݐݕ menius ܤݎ݁ܽ݇  ܽݐ  ܲ݋݅݊ݐ,
ܤݎ݁ܽ݇, ܶݎ݅݉  da  ܧݔݐ݁ݎ݀ brZanebebi. 
 warmodgenil konstruqcias Tu davakvirdebiT ܱܯ rgolis moZraoba ܱ centris 
garSemo iwvevs ଵܱܯᇱ  rgolis moZraobas ଵܱ centris garSemo da inversiis Tvisebebidan 
gamomdinare ܯ wertilis moZraoba Tu Tanabaria ܯᇱ wertilis moZraoba araTanabrad 
moZraobis siCqareebs Seicavs. aqedan gamomdinare, qvemoT naCvenebia am meqanizmis 
kinematikuri maxasiaTeblebi: 
1. ܵܯ ൈ ܵܯԢ ൌ ܴଶ; 
2. ܱܵ ൈ ܵ ଵܱ ് ܴଶ; 
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3. meqanizmi Seicavs xuT brunviT da or winsvliT kinematikur wyvilebs. 
avageT meqanizmi, axla vawarmooT misi kinematikuri kvleva da am kvlevis 
safuZvelze avagoT Sesabamisi diagramebi. 
nax. 6-ze mocemulia inversiis ܵሺ0; 0ሻ centri da ܴ radiusi iseTnairad, rom 
centri kordinatTa saTaves emTxveva. aviRoT ܺ RerZze ܱሺ30; 0ሻ wertili. maszed 
SemovweroT ݎሺ13mm) radiusis mqone ݓଵwrewiri. inversiuli gardaqmnebis Sesabamisad 
movZebnoT ݓଵᇱ wrewiri. es wrewirebi dasagegmarebeli meqanizmis wamyvani da gamavali 
rgolebis moZraobis traeqtoriebia.  
davadginoT ݓଵ wrewirze ganlagebul wertilebs ݓଵᇱ wrewirze ra mdebareobis 
wertilebi Seesabamebian. amave dros momavali meqanizmis kvlevisaTvis gansasazRvria 
ܱܯ, ܱܰ, ܱܮ  da a.S. radiusebs ݓଵᇱ wrewiris ܱܯᇱ, ܱܰᇱ, ܱܮᇱ da a.S. ra mdebareobebi 
Seesabamebian, anu ߙଵ, ߙଶ, ߙଷ  da a.S. kuTxeebs ߙଵᇱ , ߙଶᇱ , ߙଷᇱ   da a.S. kuTxeebis ra 
ganzomilebebi Seesabamebian. amisaTvis unda vawarmooT qvemoT mocemuli gamoTvlebi.   
    
 
nax. 6. 
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meqanizmis konstruirebis gaangariSebis maTematikuri modelis algoriTmis 
ganmsazRvrelad CamovayaliboT meqanizmis konstruirebis Tanmimdevroba: 
1. avagoT kordinatTa RerZebi; 
2. avagoT inversiis wrewiri, romlis centric kordinatTa ܵ wertils emTxveva; 
3. avagoT wrewiri, romlis centris koordinatebicaa ܱሺ40; 0ሻ; 
4. ܱ centrze agebulia ݎ radiusiani wrewiris inversiuli wrewiri. movniSnoT ܱ 
centrze agebuli ݎ radiusiani wrewiris kveTa ܺ RerZTan ܭ da ܮ simboloebiT; 
5. vipovoT ܭ da ܮ wertilebis inversiuli wertilebi, romelTa Soris manZilic 
saZiebeli wrewiris diametrs warmoadgens, romlis centric ܱᇱ simboloTi 
avRniSnoT; 
6. inversiul wrewirTa radiusebi Sesabamisad ݎ da ݎᇱ simboloebiT avRniSnoT; 
7. inversiuli ሺܱ; ݎሻ da ሺܱᇱ; ݎᇱሻ wrewirebi miviRoT sawyisi da gamavali rgolebis 
moZraobis kanonad. 
maTematikuri analizi 
 avagoT wamyvani rgolis ܺ RerZidan ߙ kuTxiT mobrunebas gamavali rgolis ra ߚ 
kuTxiT mobruneba Seesabameba. amisaTvis ݎ radiusiani wrewiri wamyvani rgolis ߙ 
kuTxiT mobruneba davafiqsiroT. vTqvaT, ߙଵ ൌ 45଴. maSin, wamyvani rgolis mdebareoba 
ܱܯ monakveTi iqneba. davadginoT gamavali rgolis Sesabamisi mdebareoba. amisaTvis 
inversiis centri SevaerToT ܯ wertilTan da gavagrZeloT ݎᇱ radiusis mqone 
wrewiris gadakveTamde. 
imisaTvis, Tu wamyvani ܱܯ rgolis gamavali ܱᇱܯᇱ rgolis ra kuTxiT mdebareoba 
Seesabameba, agreTve wamyvan rgolze ܯ wertilis mdebareobas (koordinatebs) ܯᇱ 
wertilis ra mdebareoba (koordinatebi) Seesabameba.  
ganvixiloT ܵܯܯ଴, ܵܯᇱܯ଴ᇱ da ܯ଴ᇱ ܯᇱܱᇱ samkuTxedebi. 
ܱᇱܯᇱܯ଴ᇱ samkuTxedidan 
           ܯᇱܯ଴ᇱ ൌ ݎᇱ · sin ߙଵᇱ ,   aqedan   סߙଵᇱ ൌ ܽݎܿ sin ቀ
ெᇲெబᇲ
௥ᇲ
ቁ   (1) 
 ∆ܵܯܯ଴-dan      ܯܯ଴ ൌ ݎ · sin ߙଵ     (2) 
      xolo,    ܱܯ଴ ൌ ݎ · cos ߙଵ    (3) 
      da        ܯܯ଴ ൌ ܵܯ଴ · tan ߛ 
            aqedan,    ߛ ൌ ܽݎܿ tan ቀெெబ
ௌெబ
ቁ    (4) 
      sadac,    ܵܯ଴ ൌ ܱܵ ൅ ܱܯ଴. 
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∆ܵܯᇱܯ଴ᇱ -dan     ܯᇱܯ଴ᇱ ൌ ܵܯᇱ · sin ߛ 
      sadac,    ܵܯᇱ ൌ ோ
మ
ௌெ
 
      sadac,    ܵܯ ൌ ඥሺܯܯ଴ሻଶ ൅ ሺܵܯ଴ሻଶ 
        amitom,   ܵܯᇱ ൌ ோ
మ
ඥሺெெబሻమ ାሺௌெబሻమ
     (5) 
Tu miRebul gamosaxulebebs SevitanT me-5 gamosaxulebaSi        
      miviRebT   ܯᇱܯ଴ᇱ ൌ
ோమ
ඥሺெெబሻమାሺௌெబሻమ
· sin ߛ     (6) 
me-6 gamosaxuleba SevitanoT I formulaSi. miviRebT 
סߙଵᇱ ൌ ܽݎܿ sin
ۉ
ۈ
ۇ
ܴଶ
ඥሺܯܯ଴ሻଶ ൅ ሺܵܯ଴ሻଶ
· sin ߛ
ݎᇱ
ی
ۋ
ۊ
 
      romlis gamartivebac iZleva 
    
סߙଵᇱ ൌ ܽݎܿ sin ቆ
ܴଶ · sin ߛ
ݎᇱ · ඥሺݎ · sin ߙଵሻଶ ൅ ሺܱܵ ൅ ሺݎ · cos ߙଵሻሻଶ
ቇ 
 
sabolood,  
סߙଵᇱ ൌ ܽݎܿ sin ൮
ܴଶ · sin ൬ܽݎܿ tan ൬ ݎ · sin ߙଵܱܵ ൅ ሺݎ · cos ߙଵሻ
൰൰
ݎᇱ · ඥሺݎ · sin ߙଵሻଶ ൅ ሺܱܵ ൅ ሺݎ · cos ߙଵሻሻଶ
൲ 
rgolebis wertilTa koordinatebis dasadgenad ganvixiloT ܵܯܯ଴, ܵܯᇱܯ଴ᇱ da 
ܯ଴ᇱ ܯᇱܱᇱ samkuTxedebi.   
∆ܵܯܯ଴-dan      ܯ௬ ൌ ݎ · sin ߙଵ     (1) 
          xolo,      ܯ௫ ൌ ܱܵ ൅ ݎ · cos ߙଵ    (2) 
                ܯ௬ᇱ ൌ
ோమ
ௌெ
· sin ߛ     (3)       
          aqedan,      ߛ ൌ ܽݎܿ tan ቀெெబ
ௌெబ
ቁ     …(4) 
    sadac,      ܵܯ଴ ൌ ܱܵ ൅ ܱܯ଴     (5)          
∆ܵܯᇱܯ଴ᇱ -dan     ܵܯ ൌ ඥሺܯܯ଴ሻଶ ൅ ሺܵܯ଴ሻଶ     (6)                 
          sadac,      ܯܯ଴ ൌ ݎ · sin ߙଵ      (7)          
Tu miRebul gamosaxulebebs SevitanT me-3 gamosaxulebaSi        
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     miviRebT   ܯ௬ᇱ ൌ
ோమ
ඥሺ௥·ୱ୧୬ ఈభሻమାሺௌைା௥·ୡ୭ୱ ఈభሻమ
· sin ቀܽݎܿ tan ௥·ୱ୧୬ ఈభ
ௌைା௥·ୡ୭ୱ ఈభ
ቁ  
 
     sabolood 
ܯ௬ᇱ ൌ
ோమ·ୱ୧୬ቀ௔௥௖ ୲ୟ୬ ೝ·౩౟౤ ഀభೄೀశೝ·ౙ౥౩ ഀభ
ቁ
ඥሺ௥·ୱ୧୬ ఈభሻమାሺௌைା௥·ୡ୭ୱ ఈభሻమ
      (8) 
 
                 ܯ௫ᇱ ൌ ܵܯᇱ · cos ߛ     (9)          
     sadac,     ܵܯᇱ ൌ ோ
మ
ௌெ
     (10) 
          
     me-4, me-6, me-10 gamosaxuleba SevitanoT me-9 formulaSi.  miviRebT 
ܯ௫ᇱ ൌ
ܴଶ
ඥሺݎ · sin ߙଵሻଶ ൅ ሺܱܵ ൅ ݎ · cos ߙଵሻଶ
· cos ൬ܽݎܿ tan
ݎ · sin ߙଵ
ܱܵ ൅ ݎ · cos ߙଵ
൰ 
     romlis gamartivebac iZleva 
      
ܯ௫ᇱ ൌ
ܴଶ · cos ቀܽݎܿ tan ݎ · sin ߙଵܱܵ ൅ ݎ · cos ߙଵ
ቁ
ඥሺݎ · sin ߙଵሻଶ ൅ ሺܱܵ ൅ ݎ · cos ߙଵሻଶ
 
 
zemoT gamoyvanili rgolebis mdebareobaTa da koordinatTa gamomTvleli 
gamosaxulebebis meSveobiT gamovTvaloT konkretul magaliTze Sesabamisi ricxviTi 
mniSvnelobebis monacemebiT. 
 
 
 
 
 
 
ߙଵᇱ ൌ ܽݎܿ sin
ۉ
ۇ
50ଶ · sin ൬ܽݎܿ tan ൬ 13 · sin 45
଴
30 ൅ ሺ13 · cos 45଴ሻ൰൰
45,27 · ටሺ13 · sin 45଴ሻଶ ൅ ൫30 ൅ ሺ13 · cos 45଴ሻ൯ଶی
ۊ ൌ     
ൌ ܽݎܿ sin ቆ
2500 · sinሺܽݎܿ tanሺ0,2345ሻሻ
45,27 · √3432200,9
ቇ ൌ ܽݎܿ sin ൬
562,5
1852,62൰ ൌ
ൌ ܽݎܿ sin 0,3036 ൌ 18଴. 
ߙଵᇱ ൌ 18଴ 
 
mocemulia: ߙଵ ൌ 45଴, 
ܴ ൌ 50mm, 
ݎ ൌ13mm, 
ݎᇱ ൌ 45,27mm, 
ܵܯ ൌ 40,26mm. 
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ܯ௫ ൌ ܱܵ ൅ ݎ · cos ߙଵ, 
ܯ௫ ൌ 30 ൅ 13 · cos 45଴ ൌ 30 ൅ 13 · 0,7071 ൌ 39,1923; 
ܯ௬ ൌ ݎ · sin ߙଵ, 
ܯ௬ ൌ 13 · sin 45଴ ൌ 13 · 0,7071 ൌ 9,1923; 
ܯ௫ᇱ ൌ
50ଶ · cos ൬ܽݎܿ tan 13 · sin 45
଴
30 ൅ 13 · cos 45଴൰
ඥሺ13 · sin 45଴ሻଶ ൅ ሺ30 ൅ 13 · cos 45଴ሻଶ
ൌ
2500 · cosሺܽݎܿ tan 0,2345ሻ
ඥ1620,5347
ൌ 
 
ൌ
2500 · 0,9743
40,2558 ൌ 60,5067; 
 
ܯ௫ᇱ ൌ 60,5067mm
 
ܯ௬ᇱ ൌ
50ଶ · sin ൬ܽݎܿ tan 13 · sin 45
଴
30 ൅ 13 · cos 45଴൰
ඥሺ13 · sin 45଴ሻଶ ൅ ሺ30 ൅ 13 · cos 45଴ሻଶ
ൌ
2500 · sinሺܽݎܿ tan 0,2345ሻ
ඥ1620,5347
ൌ 
 
ൌ
2500 · sin 13଴
40,2558 ൌ
562,5
40,2558 ൌ 13,97. 
 
 
 
aqedan gamomdinare, zemoT SemuSavebuli maTematikuri gamosaxulebebis 
gamoyenebiT SegviZlia davadginoT wamyvani da amyoli cilindrebis moZraobis kanonebi, 
rac saSualebas iZleva ganvsazRvroT gadamcemi meqanizmis satacebis moqmedebis zusti 
mdebareobebi 
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ܯ௬ᇱ ൌ 13,97mm 
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oTxRerZiani satvirTo vagonis 18-100 modelis savali 
nawilis ZiriTadi kvanZebis urTierTSekavSirebis 
xarisxis gavlena Tvlebisa da relsebis cveTebze 
vagonis moZraobisas liandagis mrudwirul ubnebze 
a. SarvaSiZe, d. gogiSvili, d. CitaZe, k. SarvaSiZe 
(saqarTvelos teqnikuri universiteti, m. kostavas q. 77,  
0175, Tbilisi saqarTvelo) 
 
reziume: statiaSi ganxilulia liandagis da satvirTo moZravi Semadgenlobis 
urTierTqmedebis Sedegad warmoSobili cveTebis gamomwvevi mizezebi. dadgenilia, rom 
“Tvali-relsi” sistemaSi Tvlebis qimebis da relsebis Tavebis Siga waxnagebis cveTebis 
gamomwvevi erT-erTi ZiriTadi mizezia oTxRerZiani satvirTo vagonis 18-100 modelis 
orRerZiani savali nawilis ZiriTadi Semadgeneli kvanZebis arasakmarisi  
urTierTSekavSireba (bma), romlis gavlenac aRniSnul cveTebze sakmaod mniSvnelovania 
da am kvanZebSi mizanSewonilia damatebiTi drekadi idetalebis gamoyeneba sabuqse 
kvanZebSi, buqsebis korpusebis mimarT gverdiTi CarCoebis ganivi da grZivi 
gadanacvlebebis Semcirebis mizniT. 
sakvanZo sityvebi: savali nawili, Tvali, relsi, cveTa, SekavSireba (bma), urika, 
wyvilTvala. 
Sesavali 
satvirTo vagonebSi saval nawilebad urikebis gamoyenebis aucilebloba 
ganpirobebul iqna im mizniT, rom rkinigzaze teqnikuri progresis winsvlasTan erTad 
gaizarda moTxovnebi tvirTgadazidvebze, ramac avtomaturad dasva sakiTxi gazrdiliyo 
vagonebis tvirTamweoba, aseve urikiani vagonebi zrdin vagonis bazas da vinaidan TviTon  
urikebs aqvT mokle bazebi isini xels uwyoben vagonebs iolad Caeweron liandagis 
mrud  ubnebze,  gansakuTrebiT  ki  mcire da saSualo radiusian ubnebze.  Sesabamisad  
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Seiqmna winapirobebi imisa, rom gazrdiliyo matarebelTa masebi, moZraobis siCqareebi 
da rkinigzis muSaobis ZiriTadi maCveneblebi gamtar da gamzidunarianobebi. unda 
aRiniSnos, rom “Tvali-relsi” sistemaSi moZravi Semadgenlobisa da liandagis 
urTierTqmedebiT warmoSobili cveTebi meqanikaSi aisaxeba rogorc erT-erTi 
gancalkevebuli sfero, romelic warmoadgens sarkinigzo moZravi Semadgenlobebisa da 
sarelso gzis urTierTqmedebis dinamikis Teoriuli nawilis agebis umTavres wyaros, 
romelzedac mniSvnelovnad aris damokidebuli liandagisa da sarkinigzo moZravi 
Semadgenlobebis ZiriTadi konstruqciuli parametrebi da eqspluataciaSi maTi 
saimedoobis kriteriumebi. miuxedavad imisa, rom “Tvali-relsi” sistemaSi sxvadasxva 
mravali faqtori warmoadgens kontaqtSi myofi elementebis cveTebis gamomwvev mizezs 
am procesis erT-erT ZiriTad wyaros warmoadgenen satvirTo vagonebis 18-100 modelis 
urikebi, romlebic iTvlebian arasakmarisi bmebis anu arasakmarisi kavSirebis mqone 
saval nawilebad, rac gulisxmobs savali nawilebis gverdiT CarCoebs Soris 
arasakmaris SekavSirebas, ris gamoc igi ar muSaobs rogorc erTiani CarCo da adgili 
aqvs Tvlebis qimebis gaxSirebul kontaqtebs relsebis Tavebis Sida waxnagebTan. 
 
ZiriTadi nawili 
wyvilTvala ganicdis TiTqmis yvela saxis datvirTvebs, romlebic moqmedeben 
vagonze. vagonis moZraobisas lindagis mrud ubnebze (nax. 1). wyvilTvalaze adgili aqvs 
gverdiT datvirTvas H1, romelic modebulia gare relsze moZrav Tvalze da xaxunis 
Zalas H2, romelic warmoiSveba Siga relsze moZrav TvalTan. am datvirTvebis Seqmnas 
xels uwyobs mrudSi moqmedi centridanuli Zala da qaris dawolis Zala, romlebic 
cdiloben gadaabrunon vagoni. am ZalebTan erTad mniSvnelovania Tvlebis relsebTan 
urTierTqmedebis Zalebi. H1 da H2 Zalebis mawonasworebul Zalas mrudSi moZraobisas 
warmoadgens urikis CarCos reaqcia anu CarCos ganivi Zala H, romelic vagonis 
simtkiceze gaangariSebis pirobidan ganisazRvreba Semdegi damokidebulebiT: 
g
n
PTH += h.K          (1) 
sadac −T  aris vagonis tara (t); 
       −P  tvirTamweoba (t); 
       −n  wyvilTvlebis raodenoba erT vagonSi; 
       −g  simZimis Zalis aCqareba m/wm2; 
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       −h.K  horizontaluri dinamikis koeficienti. 
Sesabamisad gverdiTi datvirTva  
21 HHH +=          (2) 
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xolo xaxunis H2 Zala: 
S.NH µ=2            (3) 
sadac −µ  Tvlis relsTan ganivi mimarTulebiT asrialebisas warmoSobili 
xaxunis koeficientia; 
         −S.N  Siga relsze moZravi Tvlis vertikaluri datvirTva amave 
relsze (kn). 
Tvlebis qimebis cveTebis intensiuroba praqtikulad mTlianobaSi ganisazRvreba 
vagonis TaviseburebebiT da igi ar aris damokidebuli mxolod calke aRebuli savali 
nawilebis Taviseburebebze. miuxedavad liandagis mrud ubnebze SigasTan mimarT gare 
relsis SemaRlebiT miRebuli Sedegebisa, ramac mniSvnelovnad Seamcira Tvlebis gare 
relsze miWeris Zala da Sesabamisad cveTebi moxaxune zedapirebs Soris, Tvlebis 
qimebis intensiuri cveTebis erT-erT mizezad iTvleba moZraobis procesSi 
wyvilTvlebis gadaxril mdgomareobaSi kontaqti relsebis mimarT da aucilebelia am 
gadaxrebis gamomwvevi mizezebis aRmofxvra an dasaSveb normebTan SesabamisobaSi moyvana. 
Sesabamisad aucilebelia vagonis Zaris CarCos sabazo zomebi Seesabamebodes nominals 
da aseve dasaSveb farglebSi imyofebodes rogorc erT wyvilTvalaSi ganlagebuli ori 
Tvlis gorvis wreebis diametrebs Soris sxvaoba (araumetesi 1 mm), aseve erT saval 
nawilSi ganlagebuli ori wyvilTvlis Tvlebis gorvis wreebis diametrebs Soris 
sxvaobebi (araumetesi 6 mm). garda aRniSnulisa wyvilTvlebis relsebze gadaxrebis 
gamomwvev mizezad SeiZleba miCneul iqnes oTRerZian satvirTo vagonebze yvelaze 
gavrcelebuli 18-100 modelis orRerZiani savali nawilebis centraluri resoruli 
Camokidebis kvanZebis cveTebi, romelSic igulismeba: urikis resorebzeda Zelis 
daxrili zedapirebis cveTebi; friqciuli Tamasebis, friqciuli solebis vertikaluri 
da daxrili zedapirebis cveTebi, romlebic Sesabamisad mSral xaxuns axorcieleben 
erTis mxriv friqciuli Tamasebis vertikalur zedapirebTan da meores mxriv 
resorebzeda Zelis daxril zedapirebTan. aseve Tvlebis qimebisa da relsebis Tavebis 
Siga waxnagebis cveTebis gamomwvevi erT-erT seriozul mizezad iTvleba savali 
nawilebis sabuqse kvanZebi, vinaidan gorgolaWiani sakisrebis mqone buqsebis korpusebze 
mosuli datvirTvebi uSualod gadaecema RerZebis yelebze ganlagebul sakisrebze da es 
datvirTvis tolqmedi Zala aucileblad unda gadiodes RerZis yelis centrSi, xolo 
rac Seexeba RerZis marcxena yelis damtvirTav  da marjvena yelis ganmtvirTav Zalebs  
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isini dasaSvebia modebul iqnen RerZis yelebis Sua nawilebidan minimaluri sididis 
eqscenrisicetebiT. 
mTeli rigi gamokvlevebiT dadgenilia, rom vagonebis moZraobisas 31 ÷33 m/wm 
siCqariT rxevebis friqciuli STanmTqmelebi ver uzrunvelyofen gverdiTi CarCoebis 
sakmaris kavSirs, 18-100 modelis urikebSi. amitom Cqarosnuli moZraobis satvirTo 
vagonebis urikebisaTvis aucilebelia aRWurva specialuri drekadi kavSirebiT da 
SuasadebebiT sabuqse kvanZebSi. urikebis Semdgomi konstruqciuli srulyofa saWiroebs 
maT aRWurvas maregulirebeli pnevmaturi CamokidebebiT, sadaviani kavSirebiT, 
mowyobilobebiT, romlebic Tavidan agvacileben Zaris gverdiT qanaobas (rwevas), 
rxevebis hidravlikuri STanmTqmelebiT da sxva mowyobilobebiT. a.S.S.-s, iaponiis, didi 
britaneTis da safrangeTis rkinigzebidan aRebuli informaciebiT resoruli Camokidebis 
parametrebis da urikebis elementebis kavSirebis swori SerCevis aucileblobam SeiZina 
didi simwvave. dadgenilia, rom satvirTo vagonebis moZraobisas, garda Zaris ZiriTadi 
rxevebisa Camokidebebze (xtunva, galopireba, mimoqneva, gverdiTi rxeva da gverdiTi 
gaziduloba) warmoiqmneba Zaris qanqariseburi rxeva resorebzeda Zelis mimarT. 
rxevebis aseTma saxem miiRo dasaxeleba Zaris gadatvirTva (gadaxra) quslebze. Zaris 
gadatvirTva warmoiSveba, rodesac moZraobis siCqare 9,3 m/wm-ze metia da 
gansakuTrebiT Zlierdeba 28÷33 m/wm siCqariT moZraobis dros. Zaris gadatvirTva 
zrdis Camokidebis dinamikur CaRunvebs, rac iwvevs adgilobriv gadatvirTvas da Zaris 
satabike kvanZebis da resorebzeda Zelebis konstruqciul rRvevebs.  
axali Taobis vagonebisaTvis, romelTa RerZze mosuli datvirTvac gazrdilia 25 
t-mde gamoTvlil iqna teqnikuri maCveneblebi. RerZze mosuli datvirTvis gazrdam da 
Sesabamisad vagonis tvirTamweobis gazrdam aamaRla axali vagonebis mwarmoebluroba 5-
10%-iT. aseTi vagonebis eqspluatacia, romelTac perspeqtiul naxevarvagonebs uwodeben 
da damuSavebulia uralis vagonmSenebel qarxanaSi modelebi 12-196 da 12-197 
saSualebas iZlevian Semcirdes mimdinare danaxarjebi tvirTebis gadazidvebze 10-20%-
iT. am moTxovnaTa realizaciisaTvis damuSavebul iqna 18-194-1 modelis urika, 
romelsac gaumjobesebuli aqvs resoruli Camokidebani, aseve axleburad aris 
realizebuli wyvilTvlebis kavSiri CarCosTan da gamoyenebulia axali sriala-
dempferi. aseve damuSavebulia 26.B502 da 26.B503 modelis urikebi ZiriTadi 
elementebiT (gverdiTi CarCo da resorebzeda Zeli) SeduRebuli da Camosxmuli  
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konstruqciis. mis gansxvavebad iTvleba CarCos drekadi kavSiri buqsebTan, srialebis 
axali konstruqcia, adapteri sabuqse RiobSi, romelic datvirTvas gadacems 
wyvilTvlebs aRWurvilia drekadi elementebiT. 
  
daskvna 
satvirTo moZravi Semadgenlobebisa da liandagis urTierTqmedeba gzis mcire 
radiusian mrudebSi gansakuTrebul rols asruleben relsebis Tavebis Siga waxnagebisa 
da Tvlebis qimebis cveTebze. kvlevebis Sedegad irkveva, rom cveTebis intensiuri 
procesebis gamomwvev mizezad iTvleba satvirTo vagonebis 18-100 modelis orRerZiani 
urikebi, rac ZiriTadSi aisaxeba maTi kvanZebis arasakmarisi SekavSirebiT, romelic 
Tavis mxriv xels uSlis Seiqmnas CarCos erTiani Zala, romelic Tanabrad moaxdens 
savali nawilebis wyvilTvlebis gavlenas relsebze gansakuTrebiT ki mrud ubnebze 
moZraobis dros. aRniSnuli kavSirebis gasaZliereblad mizanSewonilia buqsebis 
korpusebs zemodan gaukeTdes specialuri drekadobis Tvisebis mqone masalis 
adapterebi iseTi konstruqciis, rom maTze gverdiT CarCoebis ganlagebisas 
maqsimalurad iqnes SezRuduli buqsebis korpusebis gaqaneba rogorc ganivi aseve 
grZivi mimarTulebebiT. aRniSnuli modernizacia mniSvnelovnad Seuwyobs xels cveTebis 
problemis garkveulwilad Semcirebas “Tvali-relsi”-s sistemaSi. 
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ВЛИЯНИЕ СТЕПЕНИ СВЯЗЕВОСТИ ОСНОВНЫХ УЗЛОВ ТЕЛЕЖКИ 
(МОДЕЛИ 18-100) ЧЕТЫРЁХОСНОГО ГРУЗОВОГО ВАГОНА НА 
ИЗНОС КОЛЁС И РЕЛЬСОВ ПРИ ДВИЖЕНИИ ВАГОНА НА 
КРИВОЛИНЕЙНЫХ УЧАСТКАХ ПУТИ 
А. Шарвашидзе, Д. Гогишвили, Д. Читадзе, К. Шарвашидзе 
Резюме 
В статье рассмотрены причины износов колёс и рельсов при взаимодействии пути и 
подвижного состава. Установлено, что в системе «колесо-рельс» одним из основных 
источников этих износов является двухосная тележка модели 18-100 четырёхосного 
грузового вагона и недостаточная взаймосвязевость между их основных элементов. В связи с 
этим целесообразным считается использовать упругие детали буксовых узлов для 
ограничения продольных и поперечных перемещении боковых рам тележки относительно 
корпусов букс. 
 
 
 
 
INFLUENCE OF INTERCONNECTIVITY OF EIGHT-WHEEL FREIGHT 
(MODEL 18-100) CAR’S BOGUES BASIC UNITS ON WHEELS AND RAILS 
DETERIORATION AT CAR MOVEMENT 
 ON CURVILINEAR SITES 
A. Sharvashidze, D. Gogishvili, D.Chitadze, K. Sharvashidze 
Summary 
In the article are considered the causes of wheels and rails deterioration at interaction of 
railway and rolling stock. In the "wheel-rail" system one of the main sources of these deteriorations 
is the four-wheel bogie of eight-wheel freight (model 18-100) car and insufficient interconnectivity 
between their basic elements is established. In this regard, is considered as advisable to use elastic 
parts of axle-box units for limiting longitudinal and transverse movement of the bogie’s side frames 
relating to axle-boxes bodies. 
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satransporto da manqanaTmSeneblobis fakultetis 
sagzao departamentSi gaerTianebulia Semdegi 
mimarTulebebi: 
 
¾ rkinigzis mSenebloba, liandagi da saliandago meurneoba 
(#60) 
mimarTuleba amzadebs magistraluri da samrewvelo rkinigzebis, 
portebisa da saborne gadasasvlelebis, metropolitenebis da qalaqis 
sarelso transportis mSeneblobisa da saliandago meurneobis 
specialistebs. 
¾ xidebi da gvirabebi (#64) 
mimarTuleba amzadebs xidebisa da gvirabebis daproeqtebis, 
mSeneblobis, eqspluataciisa da reabilitaciis specialistebs. 
¾ saavtomobilo gzebi da aerodromebi (#65) 
mimarTuleba amzadebs saavtomobilo gzebisa da aerodromebis 
daproeqtebis, mSeneblobis, eqspluataciisa da reabilitaciis 
specialistebs.  
 
samagistro specialobebi: 
¾ rkinigzis mSenebloba 
¾ xidebis daproeqteba, mSenebloba da eqspluatacia 
¾ gvirabebis daproeqteba, mSenebloba da eqspluatacia 
¾ saavtomobilo gzebisa da aerodromebis mSenebloba 
 
sadoqtoro programa ,,sagzao infrastruqtura da miwisqveSa 
nagebobebi”. 
   mimarTulebebi: 
¾ xidebis daproeqteba, mSenebloba da eqspluatacia 
¾ gvirabebis daproeqteba, mSenebloba da eqspluatacia 
¾ saavtomobilo gzebisa da aerodromebis daproeqteba, mSenebloba da 
eqspluatacia 
¾ liandagi da saliandago meurneoba 
¾ metropolitenebi 
¾ saqalaqo miwisqveSa negebobebi 
¾ rkinigzis mSenebloba 
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satransporto da manqanaTmSeneblobis fakultetis 
sainJinro grafikisa da teqnikuri meqanikis 
departamentSi gaerTianebulia Semdegi 
mimarTulebebi: 
 
 
¾ sainJinro grafika (#6) 
¾ meqanizmebisa da manqanebis Teoria (#9) 
¾ manqanaTa nawilebi da amwe-satransporto manqanebi (#53) 
aRniSnul departamentSi Semavali mimarTulebebi warmoadgenen 
sainJinro-teqnikuri ganaTlebis zogad sauniversiteto sagnebs da 
gaTvaliswinebulia yvela sainJinri specialobaTa saswavlo gegmebSi.  
 
 
 
sadoqtoro programa ,,saiJinro da kompiuteruli grafika”.   
mimarTulebebi: 
¾ sainJinro grafika 
¾ sainJinro dizaini 
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sabeWdi aparatis damwnexi meqanizmis 
 kinematikuri kvleva 
i. ugrexeliZe 
(saqarTvelos teqnikuri universiteti m. kostavas q. 77, 0175, Tbilisi, 
saqarTvelo) 
 
reziume: naSromSi warmodgenilia geometriuli gardaqmna  homoTetiis moZrav meqanikur 
sistemaSi realizebis Sedegad miRebuli sabeWdi manqanis damwnexi meqanizmi. es 
ukanaskneli imiT gamoirCeva, rom SemoTavazebuli mowyobiloba zusti kinematikuri 
parametrebiT xasiaTdeba da beWdviTi teqnologiuri procesebis srul dacvas 
ganapirobebs. naSromSi miRebuli maTematikuri gamosaxulebebi saSualebas iZlevian 
davadginoT ofseturi cilindris sabeWd da saforme cileidrebTan orientacia da 
qaRaldis parametrebis mixedviT dawnevis regulirebis optimaluri reJimebi. 
sakvanZo sityvebi: meqanizmi, homoTetia, fiqsireba, konstruireba, wertili, cilindri. 
 
naSromSi (2) ganxilulia Cvens mier konstruirebuli sabeWdi aparatis damwnexi 
meqanizmi, romelic agebulia geometriuli gardaqmna homoTetiis safuZvelze. miznad 
davisaxeT SevqmnaT am meqanizmis kinematikuri kvlevis da analizis maTematikuri 
modeli, amisaTvis nax. 1 mocemulia damwnexi meqanizmis kinematikuri sqema.  
cnobilia, rom ofseturi cilindri, saforme cilindrTan garkveuli ZaliT 
Semxebi zedapiria da amave dros igi sabeWd cilindrze moTavsebuli masalis mixedviT 
unda regulirdebodes. aqedan gamomdinare, misi RerZi   ݎଶ ൅ ݎଷ  radiusis wrexazis 
rkalze moZraobs. amasTanave igi ݎଵ+  ݎଷ radiusis rkalze unda gadaadgildebodes. Ees 
ki  ܱଷ wertilia. 
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nax. 1 mocemulia damwnexi meqanizmis kinematikuri sqema 
aRniSnuli rkalebis gadakveTis geometriuli adgili ܱଷkinematikur wyvils 
garkveuli ZaliT 3ω  cilindris masa ଵܱܱଶ   wrewirebis centrTa SemaerTebeli xazis 
mimarTulebiT eweva da amiT 3ω   wrewiri myar kontaqts anxorcielebs 1r  da ݎଶ 
radiusis mqone wrewirebTan. Cvens mier konstruirebuli brtyeli oTxrgola meqanizmis 
wamyvani ܱܯ rgoli agebulia geometriuli gardaqmna homotetiis safuZvelze.  
߱ wrewiri ߱Ԣ wrewiris homotetiaa S  gardaqmnis centriT. aqedan gamomdinare, ܱଶܱଷda 
ܱܯ Tanabari kuTxuri siCqariT moZraoben, rac imis saSualebas iZleva, rom ߱-is 
Skalaze mocemuli parametrebi   ܱଶ RerZis brunvis kuTxeebis tolia.  
61 
ܯ wertilis brunva saaTis isris mimarTulebiT ofseturi cilindris daSorebas 
iwvevs saforme da sabeWdi cilindrebisagan. piriqiT ki am cilindrebis kontaqti 
Zlierdeba. sakontaqto sivrce sabeWdi qaRaldis parametrebiT ganisazRvreba.  
nax. 1 mocemulia damwnexi meqanizmis kinematikuri sqema romlis parametrebia:  
K - gardaqmnis koeficienti, r - im wrewiris radiusi, romelic warmoadgens meqanizmis 
Skalas, ݈ - manZili homotetiis centridan r radiusiani wrewiris centrs Soris 2ܽ -  
ܱଶ ଵܱ centrebs (saforme dasabeWd cilindrebs) Soris manZili. ganvixiloT is semTxveva 
rodesac saforme ofseturi da sabeWdi cilindrebi erTmaneTTan SexebaSia: 
k ൌ 5,        r ൌ 18,    2ܽ ൌ 155.96,      ݈ ൌ 29. 
ganvixiloT ∆ܱଶܱଷܰ  sadac  ܱଶܰ ൌ ܽ;     ܱଶܱଷ ൌ ݎ · ܭ    ხოლო  ܱܰଷ ൌ ܾ 
ܾ ൌ  ඥ݇ݎଶ െ ܽଶ ൌ ඥ90ଶ െ 77.8ଶ ൌ √8100 െ 6080.88 ൌ √2019.12 ൌ 44.93 
൏ ܱଷܱଶܰ ൌ ߮             
௕
௦௜௡ఝ
ൌ ௞௥
௦௜௡ଽ଴బ
           ߮ ൌ ܽݎܿݏ݅݊ ௕
௞௥
ൌ ସସ.ଽଷ
ଽ଴
ൌ ܽݎܿݏ݅݊0.4992          ߮ ൌ 29଴9ᇱ 
A mis Semdeg ganvixiloT ∆ܱଶܱ ଵܱ  sadac,  ܱܱଶ ൌ ሺ݇ ൅ 1ሻ݈ ൌ 6 · 29 ൌ 174 
 ܱ ଵܱ ൌ ܴ  და  ଵܱܱଶ ൌ 2ܽ ൌ 155.96 ,      Semdeg vpoulobT ൏ ܱܱଶ ଵܱ ൌ ߜ  
ܴଶ ൌ ሺ2ܽሻଶ ൅ ሺ6݈ሻଶ െ 2ܽ6݈ܿ݋ݏߜ       
  ܿ݋ݏߜ ൌ ሺሺଶ௔ሻ
మାሺ଺௟ሻమሻିோమ
ଶ௔଺௟
   
   ߜ ൌ ܽݎܿ݋ݏ
ሺሺ2ܽሻଶ ൅ ሺ6݈ሻଶሻ െ ܴଶ
2ܽ6݈  
ߜ ൌ ܽݎܿ݋ݏ
77.98ଶ ൅ 174ଶ െ 45ଶ
2 · 77.98 · 6 · 29 ൌ ܽݎܿ݋ݏ
24323.52 ൅ 30276 െ 2025
54274 ൌ ܽݎܿ݋ݏ
52574.52
54274  
 
ߜ ൌ ܽݎܿ݋ݏ0.9686                          ߜ ൌ 15଴ 
 aqedan gamomdinare,       ߚ ൌ  ߮ െ ߜ ൌ 29଴9ᇱ െ 15଴ ൌ 14଴9Ԣ 
 
ܱଷ௫ ൌ k · r · sinߚ ൌ 90 · 0.2581 ൌ 23.14 
Oଷ୷ ൌ k · ݈ െ ݇ݎܿ݋ݏߚ ൌ 5 · 29 െ 90 · 0.9663 ൌ 145 െ 86.96 ൌ 58.04 
∆ܱଷܶܵ െ ში               ܱଷܶ ൌ ܱଷ௫ ൌ k · r · sinߚ                         ܶܵ ൌ Oଷ୷ ൌ k · ݈ െ ݇ݎܿ݋ݏߚ 
ܱܵଷ ൌ ටܱଷ௫ଶ ൅ Oଷ୷ଶ ൌ ඥ23.14ଶ ൅ 58.04ଶ ൌ √535.45 ൅ 3368.64 ൌ √3904.09 ൌ 62.48 
γ ൌ arctg ୩·୰·ୱ୧୬ఉ
୩·௟ି௞௥௖௢௦ఉ
ൌ arctg ଶଷ.ଵସ
ହ଼.଴ସ
ൌ arctg0.3986          γ ൌ 21଴8Ԣ 
jvaredinad mdebare kuTxeebis Tvisebis Tanaxmad ൏ ܱଷܱܵଶ ൌ൏ ܱܵܯ ൌ γ 
∆ܵܯܱ െ ში      ܱܵ ൌ ݈     ܯܱ ൌ ݎ    ൏ ܱܵܯ ൌ  γ               rsinγ ൌ
l
sinε 
62 
ε ൌ arcsin
l · sinγ
r ൌ arcsin
29 · 0.3713
18 ൌ arcsin
10.76
18 ൌ arcsin0.5977         ε ൌ 143
଴3ᇱ 
viangariSoT ߙ kuTxe:               ߙ ൌ 180଴ െ ሺߝ ൅ ߛሻ ൌ 180଴ െ ሺ143଴3ᇱ ൅ 21଴8ᇱሻ ൌ 14଴9Ԣ          
e. i. Skalazec vafiqsirebT rom  14଴9Ԣ aris sawyisi mdebareoba, ris Semdegac 
SesaZlebeli xdeba sabeWdi furclis sisqis mixedviT dawnevis reJimis regulireba.  
mocemulia qaRaldi sisqiT 0.1 mm k ൌ 5        r ൌ 18    2ܽ ൌ 155.96     ݈ ൌ 29    
ganvixiloT  ∆ܱଶܱଷܰ  sadac  ܱଶܰ ൌ ܽ;     ܱଶܱଷ ൌ ݎ · ܭ    xolo  ܱܰଷ ൌ ܾ 
ܾ ൌ  ඥሺ݇ݎ ൅ 0.1ሻଶ െ ܽଶ ൌ ඥሺ90 ൅ 0.1ሻଶ െ 77.8ଶ ൌ √8118.01 െ 6080.88 ൌ √2037.13 ൌ 45.13 
൏ ܱଷܱଶܰ ൌ ߮             
௕
௦௜௡ఝ
ൌ ௞௥
௦௜௡ଽ଴బ
           ߮ ൌ ܽݎܿݏ݅݊ ௕
௞௥ା଴.଴ଵ
ൌ ସହ.ଵଷ
ଽ଴.ଵ
ൌ ܽݎܿݏ݅݊0.5008          ߮ ൌ 30଴ 
A mis Semdeg ganvixiloT   ∆ܱଶܱ ଵܱ  sadac  ߜ aris uZravi da wina damoTvis Tanaxmad                      
ߜ ൌ 15଴      
 aqedan gamomdinare   ߚ ൌ  ߮ െ ߜ ൌ 30଴ െ 15଴ ൌ 15଴ 
ܱଷ௫ ൌ ሺk · rሻ ൅ 0.1ሻ · sinߚ ൌ 90.1 · 0.2581 ൌ 23.31 
Oଷ୷ ൌ k · ݈ െ ݇ݎܿ݋ݏߚ ൌ 5 · 29 െ 90.1 · 0.9663 ൌ 145 െ 86.96 ൌ 57.98 
axla ganvixiloT ∆ܱଷܶܵ െ ში     ܱଷܶ ൌ ሺk · rሻ ൅ 0.1ሻ · sinߚ                     ܶܵ ൌ Oଷ୷ ൌ k · ݈ െ
݇ݎܿ݋ݏߚ     
ܱܵଷ ൌ ටܱଷ௫ଶ ൅ Oଷ୷ଶ ൌ ඥ23.31ଶ ൅ 57.98ଶ ൌ √543.35 ൅ 3361.68 ൌ √3905.03 ൌ 62.49 
γ ൌ arctg ୩·୰·ୱ୧୬ఉ
୩·௟ି௞௥௖௢௦ఉ
ൌ arctg ଶଷ.ଷଵ
ହ଻.ଽ଼
ൌ arctg0.3730          γ ൌ 22଴ 
jvaredinad mdebare kuTxeebis Tvisebis Tanaxmad ൏ ܱଷܱܵଶ ൌ൏ ܱܵܯ ൌ γ 
∆ܵܯܱ െ ში      ܱܵ ൌ ݈     ܯܱ ൌ ݎ    ൏ ܱܵܯ ൌ  γ        ୰
ୱ୧୬ஓ
ൌ ୪
ୱ୧୬க
        
 ε ൌ arcsin ୪·ୱ୧୬ஓ
୰
ൌ arcsin ଶଽ·଴.ଷ଻ସ଺
ଵ଼
ൌ arcsin ଵ଴.଼଺
ଵ଼
ൌ arcsin0.6033           ε ൌ 1430 
viangariSoT ߙ kuTxe:               ߙ ൌ 180଴ െ ሺߝ ൅ ߛሻ ൌ 180଴ െ ሺ143଴ ൅ 22ሻ ൌ 15଴     e. i. 
Skalaze ܯ wertili mobrundeba  15଴.  aqedan gamomdinare, Cvens mier konstruirebuli    
meqanizmi arsebulisagan gamoirCeva Semdegi parametrebiT: a) arsebuli kbilana 
meqanizmebis Semcveli meqanizmi Secvlilia martivi, brtyeli oTxrgola saxsrovani 
meqanizmiT; b) homotetiis safuZvelze agebuli, SemoTavazebuli mowyobiloba zusti 
kinematikuri parametrebiT xasiaTdeba da igi beWdviTi teqnologiuri procesebis srul 
dacvas ganapirobebs; g) Skalaze aTvlili monacemebi saforme, ofseturi da sabeWdi 
cilindrebis orientaciis srul maxasiaTeblebs Seesabameba; d) igi sabeWdi aparatis 
avtomaturi marTvis moxerxebul mowyobilobas warmoadgens.   
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sabeWdi aparatis furcelgadamcemi mowyobilobis 
meqanizmis kinematikuri kvleva 
T. baramaSvili 
(saqarTvelos teqnikuri universiteti m. kostavas q. 77, 0175, Tbilisi, 
saqarTvelo) 
reziume: naSromSi ganxilulia furclovani sabeWdi manqanis furcalgadamcemi da 
furcelgadambrunebeli mowyobilobis meqanizmis konstruirebis sakiTxebi, geometriuli 
gardaqmna _ inversiis Tvisebebis gamoyenebiT. es ukanaskneli imiT gamoirCeva, rom 
dolebze arsebuli furclis satacebis acdenis pirobebi nulamde dayavs. naSromSi 
miRebulia maTematikuri gamosaxulebebi, romlebic saSualebas iZlevian davadginoT 
wamyvani da amyoli cilindrebis urTierTorientacia da ganvsazRvroT furclovani 
sabeWdi manqanis furcelgadamcemi da furcelgadambrunebeli meqanizmebis satacebis 
moqmedebis zusti mdebareobebi. aqedan gamomdinare, is wuni (vgulisxmobT anabeWdis 
Cakecvas) Tavidanaa acilebuli da Sesabamisad dadebiT ekonomikur efeqts iZleva.  
 
sakvanZo sityvebi: meqanizmi, inversia, inversori, fiqsireba, konstruireba, wertili 
 
  naSromSi (2) ganxilulia Cvens mier SemuSavebuli furclovani sabeWdi manqanis 
furcelgadamcemi da furcelgadambrunebeli meqanizmis sakmaod martivi sqema, romelic 
mTlianad efuZneba inversiul gardaqmnebs da SeuZlebels xdis aparatis satacebis 
araswori urTierTorientaciis problemebs. aqedan gamomdinare, miznad davisaxeT 
SegvemuSavebia am mowyobilobis meqanizmis kinematikuri analizis maTematikuri amoxsnis 
algoriTmi. nax. 1-ze mocemulia furcelgadamcemi meqanizmis kinematikuri sqema. sadac, 
naTlad Cans, rom furclis gadacema erTi cilindridan meore cilindrze xdeba ܭଵ da 
ܭଶ wertilebSi, romlebic gansazRvraven sabeWd cilindrebze furclis satacebis 
ganlagebas. am meqanizmis ZiriTadi piroba isaa, rom ܯଵᇱ da ܯଵ wertilebi erTmaneTs 
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Sexvdnen ܭଶ wertilSi, xolo, ଵܰᇱ da ଵܰ wertilebi _ ܭଵ wertilSi. sakmarisia maTi 
Sexvedris dro wamis raRac nawiliT erTmaneTs acdes, warmoiSoba wuni anbeWdis 
Cakecvis, Caglejis an Caxevis saxiT. swored es iyo Cveni mizani, rom Segveqmna iseTi 
meqanizmi, romelic SeZlebda am mosalodneli wunebis aRmofxvras, rasac Cvens mier 
warmodgenili meqanizmi maRali sizustiT asrulebs. amas ki elementaruli 
maTematikuri aparatis meSveobiT SevZlebT davamtkicoT. ganvixiloT warmodgenili 
kinematikuri sqemis geometria da davadginoT is faqti, rom ܯଵᇱ wertilis ߙ kuTxiT 
mobruneba ܯଵ wertilis iseT mdebareobas qmnis, romelic ܭଶ wertilSi moZraobis 
garkveul momentSi erTmaneTs xvdebian. 
 
 
nax. 1. furcelgadamcemi meqanizmis kinematikuri sqema 
 
ganvixiloT ∆ܱܯଵᇱ ܯଵ௫ᇱ . radgan aRniSnuli samkuTxedi marTkuTxaa. 
      amitom,                ܯଵ௫ᇱ ܯଵᇱ ൌ ܴ · sin ߙ 
       xolo,                 ܱܯଵ௫ᇱ ൌ ܴ · cos ߙ  
 ∆ ܵଶܯଵᇱܯଵ௬ᇱ - dan     
ܯଵᇱܯଵ௬ᇱ ൌ ܱܵଶᇱ െ ܴ · cos ߙ 
       xolo,             ܵଶܯଵ௬ᇱ ൌ ܵଶܵଶᇱ െ ܴ · sin ߙ 
 piTagoras Teoremis safuZvelze SegviZlia davweroT 
                    ܯଵᇱܵଶ ൌ ඥሺܱܵଶᇱ െ ܴ · cos ߙሻଶ ൅ ሺܵଶܵଶᇱ െ ܴ · sin ߙሻଶ  
inversis Tvisebidan gamomdinare         
                    ܯଵܵଶ ൌ
൫ோᇲ൯మ
ௌమெభᇲ
                  
     ∆ܵଶܱଶܯଵ-dan kosinusebis Teoremis ZaliT 
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סߚ ൅ סߠ ൌ ܽݎܿ cos ቆ
ሺܱଶܯଵሻଶ ൅ ሺܱଶܵଶሻଶ െ ሺܯଵܵଶሻଶ
2 · ሺܱଶܯଵሻ · ሺܱଶܵଶሻ
ቇ 
saidanac, 
           סߚ ൌ ܽݎܿ cos ቀሺைమெభሻ
మାሺைమௌమሻమିሺெభௌమሻమ
ଶ·ሺைమெభሻ·ሺைమௌమሻ
ቁ െ סߠ                 
Tu zemoT miRebul gamosaxulebebs SevitanT am gamosaxulebaSi        
      miviRebT  סߚ ൌ ܽݎܿ cos
ۉ
ۈ
ۇ
ሺைమெభሻమାሺைమௌమሻమିቌ
൫ೃᇲ൯
మ
ට൫ೀೄమ
ᇲ షೃ·ౙ౥౩ ഀ൯
మ
శ൫ೄమೄమ
ᇲ షೃ·౩౟౤ ഀ൯
మ
ቍ
మ
ଶ·ሺைమெభሻ·ሺைమௌమሻ
ی
ۋ
ۊ
െ סߠ 
vinaidan:      ܱଶܯଵ ൌ ܴଶ;    ܱଶܵଶ ൌ ܴᇱ െ ܴଶ; 
xolo,        ܱܵଶᇱ ൌ ܮ;                ܵଶܵଶᇱ ൌ ݈; 
am formulebis CasmiT miviRebT 
                סߚ ൌ ܽݎܿ cos ൮
ሺோమሻమା൫ோᇲିோమ൯
మିቆ ൫ೃ
ᇲ൯
మ
ඥሺಽషೃ·ౙ౥౩ ഀሻమశሺ೗షೃ·౩౟౤ ഀሻమ
ቇ
మ
ଶ·ோమ·ሺோᇲିோమሻ
൲ െ סߠ         
amis Semdeg ganvixiloT       A ∆ܱ ଵܰ ଵܰ௫ .  
saidanac,             ଵܰ௫ ଵܰ ൌ ܴ · sin ߙ  
       xolo,               ܱ ଵܰ௫ ൌ ܴ · cos ߙ  
 ∆ ଵܵ ଵܰ௬ ଵܰ- dan           ଵܰ௬ ଵܰ ൌ ܱ ଵܵ௫ െ ܴ · cos ߙ       
       xolo,            ଵܵ ଵܰ௬ ൌ ଵܵ ଵܵ௫ ൅ ܴ · sin ߙ  
 piTagoras Teoremis safuZvelze SegviZlia davweroT 
                    ଵܵ ଵܰ ൌ ඥሺ ଵܵ௫ܱ െ ܴ · cos ߙሻଶ ൅ ሺ ଵܵ ଵܵ௫ ൅ ܴ · sin ߙሻଶ  
inversis Tvisebidan gamomdinare         
                    ଵܵ ଵܰ
ᇱ ൌ ൫ோ
ᇲ൯మ
ௌభேభ
                 
     ∆ ଵܵ ଵܱ ଵܰᇱ-dan kosinusebis Teoremis ZaliT 
סߠ ൅ ס߬ ൌ ܽݎܿ cos ቆ
ሺ ଵܰᇱ ଵܱሻଶ ൅ ሺ ଵܱ ଵܵሻଶ െ ሺ ଵܵ ଵܰᇱሻଶ
2 · ሺ ଵܰᇱ ଵܱሻ · ሺ ଵܱ ଵܵሻ
ቇ 
Tu zemoT miRebul gamosaxulebebs SevitanT am formulaSi        
    miviRebT סߠ ൅ ס߬ ൌ ܽݎܿ cos
ۉ
ۈ
ۇ
൫ேభᇲ ைభ൯
మାሺைభௌభሻమିቌ
൫ೃᇲ൯
మ
ටሺೄభೣೀషೃ·ౙ౥౩ ഀሻమశሺೄభೄభೣశೃ·౩౟౤ ഀሻమ
ቍ
మ
ଶ·൫ேభᇲ ைభ൯·ሺைభௌభሻ
ی
ۋ
ۊ
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vinaidan:      ଵܰ
ᇱ
ଵܱ ൌ ܴଵ;           ଵܱ ଵܵ ൌ ܴᇱ െ ܴଵ; 
 
 
xolo,        ܱ ଵܵ௫ ൌ ܱܵଶᇱ ൌ ܮ;                ଵܵ ଵܵ௫ ൌ ܵଶܵଶᇱ ൌ ݈; 
am formulebis CasmiT miviRebT 
                   סߠ ൅ ס߬ ൌ ܽݎܿ cos ൮
ሺோభሻమା൫ோᇲିோభ൯
మିቆ ൫ೃ
ᇲ൯
మ
ඥሺಽషೃ·ౙ౥౩ ഀሻమశሺ೗శೃ·౩౟౤ ഀሻమ
ቇ
మ
ଶ·ோభ·ሺோᇲିோభሻ
൲  
xolo, saZiebeli    סߛ ൌ 180଴ െ ܽݎܿ cos ൮
ሺோభሻమା൫ோᇲିோభ൯
మିቆ ൫ೃ
ᇲ൯
మ
ඥሺಽషೃ·ౙ౥౩ ഀሻమశሺ೗శೃ·౩౟౤ ഀሻమ
ቇ
మ
ଶ·ோభ·ሺோᇲିோభሻ
൲             
 zemoT gamoyvanili rgolebis mdebareobaTa gamomTvleli gamosaxulebebis 
meSveobiT gamovTvaloT konkretul magaliTze Sesabamisi ricxviTi mniSvnelobebis 
monacemebiT. 
nax. 1-ze 
 
 
 
 
 
 
 
סߚ
ൌ ܽݎܿ cos
ۉ
ۈ
ۇ
ሺ19,7ሻଶ ൅ ሺ65,29 െ 19,7ሻଶ െ ቆ ሺ65,29ሻ
ଶ
ඥሺ99,85 െ 50 · 0,9848ሻଶ ൅ ሺ57,65 െ 50 · 0,1736ሻଶ
ቇ
ଶ
2 · 19,7 · ሺ65,29 െ 19,7ሻ
ی
ۋ
ۊ
െ סߠ 
סߚ ൌ ܽݎܿ cos
ۉ
ۈ
ۇ
388,09 ൅ 2078,4481 െ ቆ 4262,7841
ඥ2561,3721 ൅ 2398,0609
ቇ
ଶ
39,4 · 45,59
ی
ۋ
ۊ
െ סߠ ൌ
ൌ ܽݎܿ cos ൬
2466,5381 െ 3663,9931
1796,246 ൰ െ 30
଴ ൌ ܽݎܿ cosሺെ0,6666ሻ െ 30଴ ൌ 
mocemulia: ߙ ൌ 100, 
ߠ ൌ 300, 
ܴ ൌ 50mm, 
ܴଵ ൌ ܴଶ ൌ19,7mm, 
ܴᇱ ൌ 65,29mm, 
ଵܵሺെ99,85; 57,65ሻ, 
ܵଶሺ99,85; 57,65ሻ, 
ܱሺ0; 0ሻ, 
ଵܱሺെ60,36; 34,85ሻ, 
ܱଶሺ60,36; 34,85ሻ, 
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ൌ ሺെ48଴ሻ െ 30଴ ൌ 132଴ െ 30଴ ൌ 102଴ 
 
 
סߚ ൌ 102଴ 
axla gamovTvaloT ଵܱ ଵܰ
ᇱ rgolis mobrunebis ߛ kuTxe. 
 
סߛ ൌ 180଴ െ ܽݎܿ cos
ۉ
ۈ
ۇ
ሺ19,7ሻଶ ൅ ሺ65,29 െ 19,7ሻଶ െ ቆ ሺ65,29ሻ
ଶ
ඥሺ99,85 െ 50 · 0,9848ሻଶ ൅ ሺ57,65 ൅ 50 · 0,1736ሻଶ
ቇ
ଶ
2 · 19,7 · ሺ65,29 െ 19,7ሻ
ی
ۋ
ۊ
 
 
סߛ ൌ 180଴ െ ܽݎܿ cos
ۉ
ۈ
ۇ
388,09 ൅ 2078,4481 െ ቆ 4262,7841
ඥ2561,3721 ൅ 4399,6689
ቇ
ଶ
39,4 · 45,59
ی
ۋ
ۊ
ൌ 
ൌ 180଴ െ ܽݎܿ cos ൬
െ143,65
1796,246൰ ൌ 180
଴ െ ܽݎܿ cosሺെ0,08ሻ ൌ 180଴ െ 85଴ ൌ 95଴ 
 
סߛ ൌ 95଴ 
 
 aqedan gamomdinare, zemoT SemuSavebuli maTematikuri gamosaxulebebis 
gamoyenebiT SegviZlia davadginoT wamyvani da amyoli cilindrebis moZraobis kanonebi, 
rac saSualebas iZleva ganvsazRvroT gadamcemi meqanizmis satacebis moqmedebis zusti 
mdebareobebi 
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saqalaqo avtobusebis racionaluri 
SerCeva gaqanebis dinamiurobis 
kriteriumis saSualebiT 
d. fridonaSvili, n. diasamiZe 
(saqarTvelos teqnikuri universiteti m. kostavas q. 77, 0175, Tbilisi, 
saqarTvelo) 
 
reziume: moZravi Semadgenlobis mwarmoebluroba, sxva mraval faqtorTan erTad, 
mniSvnelovnad damokidebulia eqspluataciis pirobebTan konstruqciuli parametrebis 
Sesabamisobaze. vinaidan saqalaqo avtobusebs moZraoba umetesad uwevT daumyarebel 
reJimze, sadac didia gaqanebis xvedriTi wili, mizanSewonili iqneboda, aRniSnulis 
gaTvaliswinebiT, moZravi Semadgenlobis SerCeva. statiaSi warmodgenilia meTodika, 
romelic iTvaliswinebs gaqanebis dinamiurobis kriteriumiT saqalaqo avtobusebis 
SerCevas. 
sakvanZo sityvebi: saqalaqo avtobusi, gaqanebis procesi, mwarmoebluroba, dinamiurobis 
kriteriumi.  
Sesavali 
samgzavro gadazidvebis mniSvnelovani wili modis saavtomobilo transportze. 
qalaqebis mzard avtomobilizacias Tan sdevs moZraobis intensivobis zrda da saSualo 
siCqaris da mwarmoeblurobis Semcireba. 
saqalaqo avtobusis muSaoba Zireulad gansxvavdeba sxva avtomobilebis 
eqspluataciisagan. maTi marSrutze muSaobis reJimi Sedgeba iseTi ciklebisagan, sadac 
Tanabri moZraobis dro da manZili Zalian mcirea (ix. cxr. 1).  
dinamiuri Tvisebebis SesanarCuneblad gadacemaTa kolofi ZiriTadad muSaobs 
Sualedur gadacemaze, xolo Zrava ki maqsimaluri simZlavrisa da brunvis sixSiris 
areSi. aRniSnulis Sedegad izrdeba cveTa, sawvavis xarji, mcirdeba mwarmoebluroba da  
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naklebia vidre OB mrudisas, maSin maTi mkacrad SedarebiToba aRar gamodis. aRniSnuli 
procesi ufro rTuldeba S3 wertilis marcxniv da marjvniv. 
ase rom, sanam miviRebdeT avtomobilis gaqanebis dinamiurobis kriteriums, 
pirvel rigSi unda movaxdinoT procesis Sedarebis principis, rogorc kvlevis 
obieqtis dazusteba. 
avtomobilis gaqaneba SeiZleba warmovadginoT, rogorc moZraobis erTi 
damyarebuli reJimidan meoreze, mocemul situaciaSi ufro mizanSewonilze gadasvla. 
garkveul siCqaremde gaqanebis intensivobis Sesafaseblad iqmneba imis daSvebis 
aucilebloba, rom avtomobili garkveul momentSi moZraobs damyarebuli siCqariT 
V=V2. 
raTa procesebi mkacrad SedarebiTi gaxdes, saWiroa droSi xelovnurad maTi 
iseTnairad gazrda, rom procesebis saboloo fazuri mdgomareoba erTmaneTs daemTxves 
(nax. 1). es niSnavs, rom avtomobili miaRwevs ra mocemul V2 siCqares, garkveul 
momentamde moZraobs am siCqariT. maSasadame moZraobis procesi fazur  K wertilamde 
moicavs realur gaqanebul process (OA1 da OA2) da xelovnurad damatebul 
damyarebuli siCqariT moZraobis procesebs (A1K da A2K). 
procesebi OA1K da OA2K erTmaneTs Soris Sedarebadia da  TviToeul maTganze 
daxarjuli dro gamoiTvleba Semdegnairad: 
2
24
2
12
11 V
SS
V
SSTT AO
−+−+=               (1) 
2
24
22 V
SSTT AO
−+=           (2) 
T1 da T2 aris V2 siCqaremde avtomobilis gaqanebis dro, Sesabamisad 1 da 2 
procesis SemTxvevaSi. maT Soris ukeTesi ganisazRvreba TOA1K  da TOA2K  sidideebis 
SedarebiT 
2
2
2
2
1
1 ),,( V
ST
V
ST −<=>−          (3) 
miRebul gamosaxulebaSi S4 ar figurirebs. 
warmodgenil naxazze VK<VA3, amitom damyarebul siCqares viRebT mrudis 
mixedviT. Tu gveqneba SemTxveva, roca VK>VA3, maSin damyarebuli siCqare aiReba OB 
mrudis mixedviT. 
ase, rom SeiZleba SemoviRoT gamosaxuleba, romelic iqneba avtomobilis 
gaqanebis dinamiurobis kriteriumi   
V
STd −=  
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aRniSnuli kriteriumi iTvaliswinebs gaqanebis samive parametrs T, V, S. ase, rom 
miRebuli formula warmoadgens samfaqtoriani analizis Sedegs. 
SemoTavazebuli formula iZleva saSualebas, raTa warmodgenili variantebi 
Sedardes dinamiurobis mixedviT da SeirCes maT Soris ukeTesi, rac moZraobis saSualo 
siCqaresa da efeqturobas gazrdis. 
daskvna 
mravalfaqtoriani analizis Sedegad warmodgenilia meTodika, romlis mixedviT 
saqalaqo avtobusebis SerCeva maT mwarmoeblurobas mniSvnelovnad aamaRlebs.  
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РАЦИОНАЛЬНЫЙ ПОДБОР ГОРОДСКОГО АВТОБУСА С ПОМОЩЬЮ КРИТЕРИЯ 
ДИНАМИЧЕСКОГО РАЗГОНА  
Д. Придонашвили, Н. Диасамидзе 
Резюме 
Производительность подвижного состава в значительной степени зависит от 
соотвествия их конструктивных параметров условиям эксплуатации. В цикле движения 
городского автобуса большой процент имеет неустановивший режим, в котором 
значительная роль принадлежит разгону. Целесообразно указанный фактор учитывать при 
подборе подвижного состава. В статье представлена методика для подбора городского 
автобуса с помощью критерия динамического разгона автомобиля. 
RATIONAL SELECTION OF CITY BUSES BY CRITERION OF DYNAMIC 
ACCELERATION 
D. Pridonashvili, N. Diasamidze 
Summary 
The rolling stock efficiency to a considerable degree is dependended on the accordance of 
their design parameters to operating conditions. In a series of city bus traffic a large percentage has 
transient mode, in which significant role belongs to acceleration. At rolling stock choosing is 
reasonable to consider the mentioned factor. In the paper is presented a methodology for the 
selection of city buses by the criterion of dynamic acceleration. 
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antikrizisuli marTvis finansuri meqanizmi 
c. elgendaraSvili 
(saqarTvelos teqnikuri universiteti. m. kostavas q.,77, 0175, Tbilisi, 
saqarTvelo) 
 
reziume: statiaSi ganxilulia sawarmoTa antikrizisuli marTvis aqtualuri sakiTxebi, 
romlebic gansakuTrebiT mniSvnelovania qarTuli samewarmeo biznesisaTvis. 
gaanalizebulia menejmentis gare da Siga faqtorebi. yuradReba gamaxvilebulia 
sawarmoTa finansuri gajansaRebis miRwevaze situaciebis zusti Sefasebis da 
sammarTvelo gadawyvetilebaTa optimalurobis uzrunvelyofiT. 
sakvanZo sityvebi: analizi, gadasaxadi, krizisi, marTva, sesxi, sabanko krediti, 
faqtori. 
 
 
Sesavali 
krizisi SeiZleba dadges ekonomikaSi globalurad, ise rogorc dRevandel 
msoflioSi, qveynis, dargis da firmis donezec ki. maTi Tavidan acilebisaTvis, an 
krizisidan minimaluri danakargebiT gamosasvlelad aucilebelia antikrizisuli 
marTvis mecnierulad dasabuTebuli midgomebis arseboba da Sesabamisi programis 
damuSaveba yoveli konkretuli Se4mTxvevisaTvis. 
 
ZiriTadi nawili 
nebismieri organizaciis ganviTarebis procesSi arsebobs krizisis dadgomis 
albaToba. sabazro ekonomikis Taviseburebaa is, rom krizisuli situacia SeiZleba 
warmoiSvas warmoebis arsebobis nebismier stadiaze (daarseba, ganviTareba, momwifeba, 
dacema).  Sesabamisad  nebismieri  marTva  SeiZleba  iyos  antikrizisuli e. i.  
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gaTvlili krizisis SesaZleblobaze. antikrizisuli marTvisas gadamwyveti mniSvneloba 
aqvs marTvis strategias.[1] 
       antikrizisuli marTvis ekonomikuri  strategiis formireba xdeba ramdenime 
etapad: 
1. garefaqtorebis analizi krizisis mizezebis gamovlenis mizniT; 
2. krizisul situaciaSi myofi warmoebis mdgomareobis analizi; 
3. warmoebis miznebis sistemisa da misiis gadaxedva; 
antikrizisuli marTva pirvel rigSi dakavSirebulia fuladi saSualebebis da 
danaxarjebis nakadebis regulirebasTan. amasTan dakavSirebiT SeiZleba gamoiyos 
finansuri  nakadebis marTvis Semdegi ZiriTadi mimarTulebani: 
1.  saWiro fuladi saSualebebiT uzrunvelyofa. arsebobs sxvadasxva meTodi 
warmoebaSi gegmur periodSi miRebuli fuladi saSualebebis gansazRvrisa: dazustebuli 
(analitikuri); gamsxvilebuli; eqspresmeTodi. 
dazustebuli meTodi moiTxovs mniSvnelovan ekonomikur angariSs. igi saSualebas 
iZleva daTvlili iqnes gegmur periodSi realizebuli saqonlis moculoba da 
gadatvirTuli, magram gauyidavi produqciis dinamika (debitoruli davalianeba). amasTan 
produqciis realizacia ganisazRvreba gadatvirTvisas. 
gamsxvilebuli meTodi ufro martivia, magram iZleva arazust Sedegebs, radgan 
dafuZnebulia saangariSo periodSi gadatvirTuli produqciidan aRebuli Tanxis 
statistikaze. meTodi ar zRudavs Sefasebuli iqnes fuladi saSualebebis Sefaseba 
mokle periodSi.[2] 
eqspres-meTodi ufro Sromatevadia. igi dauZnebulia Sedegebis monacemebis 
gamoyenebaze. fasdeba mxolod fuladi saSualebebi, romlebic miiReba amonagebis saxiT 
realizebuli produqciidan: 
Дпл = (ОПпл  :  ОПср) * Дср - Апол + Аполю ср   
           Дпл fuladi saSualebebia, romelTa miReba warmoebaSi xdeba amonagebis 
saxiT  produqciis realizaciidan gegmur periodSi, bolo wlebS.; 
 Дср fuladi saSualebebia (saSualo mniSvneloba), miiReba warmoebaSi 
amonagebis saxiT produqciis realizaciidan gegmur periodSi, bolo wlebSi; 
                       ОПпл  produqciis moculobaa myidvelisaTvis gadatvirTuli, gegmur 
periodSi; 
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 ОПср produqciis saSualo mniSvnelobaa, myidvelisaTvis gadatvirTuli 
gegmur periodSi, bolo wlebSi;   
            Апол   avansi, miRebulia myidvelTa da damkveTTa mier momaval periodSi; 
                       Аполю ср   avansis saSualo sididea, miRebuli gegmur periodSi, bolo 
wlebSi; 
2. ekonomiis procedurebi warmoebis mimdinare xarjebSi. krizisuli sawarmoebis 
mimdinare valdebulebebis angariSze nakadebis dinamika adasturebs maT zrdas wlis 
ganmavlobaSi. aseTi warmoebebisaTvis damaxasiaTebelia gadauxdeli davalianebebis 
mudmivi zrda, radgan miRebuli fuladi saxsrebi warmoSobil valdebulebebTan 
SedarebiT mcirea. 
    sawarmoebs umetesi valdebulebebi aqvs sxvadasxva debitorebisa da 
kreditorebisadmi. 
    finansuri gajansaRebis ZiriTadi amocanas  warmoadgens mimdinare xarjebis 
Semcireba. mocemuli RonisZiebebi mimarTulia valdebulebebis nakadebis Semcirebisa da 
fuladi saxsrebis deficitis aRmofxvrisaken.[3] 
3. sawarmoebis kreditoruli davalianebebis restruqturizacia. finansuri 
gajansaRebis zomebSi, mimarTuli sawarmos kreditoruli davalianebis 
restruqturizaciisaken, gaTvaliswinebuli unda iyos Semdegi procedurebi: 
1) gadasaxadebis gadavadeba da ganvadeba; 
2) urTierTsagadasaxado moTxovnebis CaTvla (urTierTCaTvla); 
3) davalianebebis gadaformeba sesxis saxiT, savale valdebulebebis gayidva; 
4) moklevadiani movaleobebis gadavadeba; 
5) kreditorisadmi mevalis qonebis gadacemiT davalianebis dafarva; 
6) mevalis qonebis gasxvisebis saxiT davalianebis dafarva. 
erT-erTi mniSvnelovani sakiTxTagani, romlebic aqtiurad dgas saqarTvelos 
samewarmeo biznesis da gansakuTrebiT manqanaTmSenebeli da msubuqi mrewvelobis 
sawarmoTa winaSe sakredito urTierTobaTa regulirebaa, ramdenadac CvenTan sabanko 
kreditis fasi gansakuTrebiT Zviria, amasTan moiTxoveba sesxis uzrunvelyofis 
zedmetad myari garantiebi. aRniSnuli mravali mizeziTaa gamowveuli, magram maTSi 
subieqturi faqtorebi Warbobs da es sakiTxi aucileblad moiTxovs saTanado 
regulirebas.[4] 
ganasxvaveben sami saxis kredits: fulads, sasaqonlos da komerciuls. ZiriTad 
dokuments, romelsac kreditoruli garigeba aregulirebs aris sakredito 
77 
xelSekruleba. igi sazogadoebrivi urTierTobebis ganviTarebasa da bazris 
moTxovnebTan erTad mudmivad modificirdeba,  Tumca  kreditirebis  principebi  rCeba  
ucvleli:  dabrunebadoba, anazRaurebadoba, siCqare, miznobrivi daniSnuleba da 
uzrunvelyofa. yvela es principi raTqmaunda srulad gamoiyeneba samewarmeo biznesisa 
da bankebis urTierTobaSi, magram sesxis saprocento ganakveTi CvenTan ramdenjerme 
aRemateba ganviTarebul, industriul saxelmwifoebSi analogiur maCveneblebs. amitom 
sakredito sistema CvenTan ufro mevaxSeobis Sinarss atarebs. komerciuli bankebi 
TviTon moizidaven sakredito resursebs ucxoeTis komerciuli struqturebidan da 
Semdeg axorcieleben aRebuli sesxis gadasesxebas Zalian Zvirad. es ki kabalur 
pirobebs uqmnis sawarmoebs. 
 
daskvna 
saqarTvelos ekonomika, gansakuTrebiT misi mrewveloba da kerZod 
manqanaTmSenebloba, ver gamoirCeva maRali teqnikuri doniT da warmoebuli produqciac 
dabali konkurentunarianobiT xasiaTdeba. aRniSnuli daedo safuZvlad manqanaTmSenebeli 
sawarmoebis gakotrebas da es procesi kvlavac gagrZeldeba, Tu ar iqna miRebuli 
sawarmoebze morgebuli sakredito politika. maT krizisuli situaciebis dadgomis 
SemTxvevaSi xeli unda miuwvdebodeT iaf kreditebze, xSir SemTxvevaSi saxelmwifom 
unda izrunos aseTi firmebis davalianebaTa restruqturizaciaze da a.S. es ki xels 
Seuwyobs jer kidev SZemorCenili sawarmoo simZlavreebis amoqmedebas da 
manqanaTmseneblobaSi investiciebis mozidvas. 
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ФИНАНСОВЫЙ МЕХАНИЗМ АНТИКРИЗИСНОГО УПРАВЛЕНИЯ 
Ц. Елгендарашвили 
Резюме 
 
 В статье расcмотрен актуальные вопросы антикризисного управления, которые 
особенно актуален для производственного бизнеса в Грузией. Проанализировало внутренняя 
и внешняя среда менеджмента. Особое внимание уделяется оздаравлению финансового 
состояния предприятии, путем точного ситуационного анализа и улущения качества 
управленческих решении. 
 
 
FINANCIAL MECHANISM OF ANTI-CRISIS MANAGEMENT 
Ts. Elgendarashvili 
Summary 
 
  In the article are cousideced actual questions of enterprises crisis management, which are 
especially important for Georgian enterpreneurship, are analyzed outer and inner factors of  
management, is concentrated oues attention for reaching the enterprises financial improvement  by  
providing  optimality of  correct  estimation and management decissions. 
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gardaqmnelis gamosasvleli Zabvis stabilizaciisa da  
inventoris marTvis sistemis damuSaveba  
n. gogiSvili 
(saqarTvelos teqnikuri universiteti m. kostavas q. 77, 0175, Tbilisi, 
saqarTvelo) 
 
reziume: ganxilulia da SemoTavazebulia signalizaciis aparaturis kvebis variantebi, 
romlebic ar axdenen reagirebas mkvebavi qselis sixSireze.  SemoTavazebulia 
stabiluri sixSirisa da Zabvis statikuri gardamqmnelis optimaluti varianti. 
mocemulia gamosacdeli nimuSis eqsperimentaluri kvlevis Sedegebi eqspluataciis 
pirobebSi, damuSavebulia Zalovani sqemisa da marTvis sistemis elementTa gaangariSebis 
meTodika. 
sakvanZo sityvebi: sixSire, marTvis sistemebi, Zabva, kveba. 
 
zogadi moTxovnebi nebismieri mowyobilobis titistorebisadmi aqac ZalaSi rCeba. 
ucvleli sixSiris inventoris marTvis sistemas damatebiT waeyaneba ufro mkacri 
moTxovnebi sixSiris stabilurobis mixedviT. 
iseve rogorc gammarTvelis marTvis sistemebi, dReisaTvis arsebobs inventoris 
marTvis mravali sistema. aqac ganvixilavT iseT sqemebs, romlebsac garTo gamoyeneba 
hpoves. aseT sqemas warmoadgens roeris sqema. aseTi marTvis sistemis gamartivebuli 
sqema naCvenebia nax. 1-ze. am sqemaze naCvenebia ortaqtiani generatoris sqema roeris 
sqemis bazaze. generatoris sixSire ganisazRvreba L, C da R parametrebiT. stabilitron 
VI-is meSveobiT xorcieldeba generatoris kveba stabiluri ZabviT. C2 da C3 
kondensatorebi axdenen Zabvis diferencirebas, ris Sedegadac tiristoris mmarTvel 
eleqtrodebze miewodeba garkveuli xangrZlivobisa da amplitudis wvrili impulsebi. 
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impulsebis gasamravleblad ori arxisaTvis gamoiyeneba trigeri, romlis sqemac 
naCvenebia wyvetili xazebiT.  
gamosasvleli Zabvis stabilizaciis sistema, principsi SeiZleba gakeTdes 
sakontrolo sididis mixedviT ukukavSiris saerTo sqemiT. 
stabilizaciis sistema muSaobs Semdegnairad: mocemul Umoc Zabvas Sedardeba U2 
Zabva, romelic gamosasvlelSi Zabvis proporciulia. sxvaoba miewodeba gamaZlierebel-
maformirebels YΦ, Semdeg ki tiristoris mmarTvel eleqtrodebs. am sxvaobis sididis 
mizedviT tiristorze gadacemuli impulsebis kuTxe icvleba iseTnairad, rom 
uzrunvelyofili iqnas gamosavalze Zabvis mudmivoba. gamosasvleli impulsebis sixSire 
mkacrad ganisazRvreba inventoris sixSiriT, romelic mkacrad mudmivia. 
xerxis formis Zabvis ucvlelobis dros, kontrolirebadi Zabvis mciredi 
cvalebadobisas, stabilitronis saSualebiT Zabva winaRobaze SesamCnevlad Seicvleba. 
magaliTad, kontrolirebadi Zabvis gazrdiT izrdeba tiristoris eleqtrodebze 
imoulsebis gadacemis kuTxe da Sesabamisad gammarTvelis gamoisasvlelSi Zabva 
mcirdeba. Zabvis Semcirebia SemTxvevaSi procesi mimdinareobs Semobrulebulad. 
eqspluataciis realurpirobebSi Catarda signalizaciis aparaturia Semowmeba, 
rodesac igi ikvebeboda marTkuTxa formis ZabviT. rogorc mosalodneli iyo mrudis 
marTkuTxa forma (sinusaoduri formis magivrad) ar axdens araviTar gavlenas 
aparaturis muSaobaze. 
aRsaniSnavia, rom gamosasvlelSi Zabvis sixSire ar aris damokidebuli mkvebavis 
Zabvis sidideze. 
amrigad Catarebuli Teriuli da eqsperimentaluri kvlevebis Sedegad ganxilulia 
da SemoTavazebulia signalizaciis, centralizaciis da blokirebis aparaturis kvebis 
variantebi, romlebic ar axdenen reagirebas mkvebavi qselis sixSiris cvalebadobaze. 
SemoTavazebulia agreTve stabiluri sixSirisa da Zabvis statikuri gardamqmnelis 
optimaluti varianti. 
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РАЗРАБОТКА ПРЕОБРАЗОВАТЕЛЯ ВЫХОДНОГО НАПРОЯЖЕНИЯ 
СТАБИЛИЗАЦИИ И СИСТЕМЫ УПРАВЛЕНИЯ ИНВЕНТОРА  
Н. Гогишвили 
Резюме 
 
Рассмотрены и предложены варианты питания аппаратуры сигнализации, которые не 
оказывают влияния на частоту питающей сети. Предложен оптимальный вариант 
статического преобразователя стабильной частоты и напряжения. Приведены результаты 
экспериментального исследования испытуемого образца в условиях эксплуатации, 
разработана методика расчёта силовой схемы и элементов системы управления. 
 
 
 
DEVELOPMENT OF STABILIZATION OUTPUT VOLTAGE 
TRANSDUCER AND INVENTOR CONTROL SYSTEM 
N. Gogishvili 
Summary 
 
Are considered and offered variants of signaling equipment supply that aren’t affected on 
supply frequency. The optimal variant of steady frequency and voltage static converter is offered. 
Are given the results of experimental research of investigated sample in operation conditions, is 
developed the calculation procedure of power circuit and components of control system. 
 
.  
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uak 629.113.04 
avtomobilebis saWiT marTvis saimedoobis da 
efeqturobis maxasiaTeblebis gansazRvra  
d. ugulava, v. lekiaSvili 
 (saqarTvelos teqnikuri universiteti, Tbilisi, m. kostavas q. #77. 
saqarTvelo) 
 
reziume: gamovlenili iqna satvirTo avtomobilebis saWis marTvis sistemis 
saimedoobis maCveneblebi da moxda maTi analizi. damuSavebuli iqna sistemaSi Semavali 
kvanZebisa da meqanizmebis teqnikuri mdgomareobis SenarCunebisaTvis saWiro 
profilaqtikuri  zemoqmedebis reJimebis optimizaciis maTematikuri modeli. igi 
iTvaliswinebs periodulobis diferencirebis saSualebas umtyuneblobisa da kuTri 
xarjebis minimumis kriteriumebiT. misi praqtikuli realizacia iZleva saWiT marTvis 
sistemis swrafmoqmedebis SenarCunebis SesaZlebloba da maSasadame moZraobis 
usafrTxoebis uzrunvelyofas. 
sakvanZo sityvebi: avtomobili, saimedooba, efeqturoba, umtyunebloba, teqnikuri 
mdgomareoba, teqnikuri zemoqmedeba, perioduloba, usafrTxoeba. kuTri xarjebi, 
optimizacia, saWiT marTva. 
Sesavali 
eqspluataciis procesSi avtomobilebis muSaobis efeqturoba mniSvnelovnad aris 
damokidebuli rogorc mZRolis fizikur da fsiqologiur faqtorebze, aseve marTvis 
organoebis konstruqciul srulyofaze da kvanZebisa da meqanizmebis teqnikur 
mdgomareobaze. 
marTvis siadvile, Tvlebis mobrunebis sizuste da siswrafe, sawyis mdgomareobaSi 
dabrunebis unari da moZraobis mocemuli mimarTulebis SenarCuneba, saWis rgolze uku 
dartymebis minimaluri gadacema, umtyuneblobis da xangamZleobis maRali done,  
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teqnikuri zemoqmedebebis optimaluri reJimi - aseTia saWis marTvis sistemisadmi 
wayenebuli mTavari moTxovnebis CamonaTvali. 
 
ZiriTadi nawili 
 
saWis marTvis konstruqciuli sqema, misi elementebis funqcionaluri 
daniSnuleba, saeqspluatacio pirobebisadmi Segueba da saimedooba mniSvnelovnad 
gansazRvraven avtomobilis aqtiur usafrTxoebas. 
meores mxriv, mZRolis muSaobis pirobebisa da wayenebuli moTxovnebis 
gaTvaliswinebiT yvelaze Sromatevad operacias warmoadgens marTvadi Tvlebis 
mobruneba. saWis rgolze miyenebuli Zalis sidide damokidebulia mraval faqtorze: 
saburavebis profili, savali nawili, wneva saburavebSi, saWis meqanizmis gadacemaTa 
ricxvi da a.S. mZRolis mier saWis rgolze miyenebuli Zalis dasaSvebi sidide msubuqi 
avtomobilebisaTvis 3 - 5 kg zRvrebSi, xolo satvirTo avtomobilebisaTvis 8 - 10 kg. 
Zala. 
rogorc cnobilia, saWis rgolze miyenebuli Zalis Semcireba Tanamedrove 
avtomobilebze miRweulia saWis marTvis sistemaSi sxvadasxva tipis da konstruqciis 
gamaZlebliereblebis SetaniT. mis gareSe praqtikulad didi tvirTamweobis satvirTo 
avtomobilebis  da avtobusebis eqspluatacia SeuZlebelia. 
marTvis sistemis konstruqciuli sqemebis da misi Semadgeneli elementebis 
cvlilebam (garTulebam damatebiTi kvanZebis SetaniT) gamoiwvia saimedoobis 
maCveneblebis moTxovnebis gamkacreba. mTeli sistemis saimedooba warmoadgens sistemaSi 
Semavali kvanZebisa da elementebis saimedoobis namravls, igulisxmeba umtyumeblobas 
da misi maCveneblebi: 
Psist(L)=PamZ(L) . Pmeq.(L). PgamaZ.(L) .Pwev.(L) . Pmilg(L)             (1) 
sadac : PamZ(L) - aris amZravis(tumbos) umtyunebo muSaobis albaToba. 
Pmeq.(L) - saWis meqanizmis umtyunebo muSaobis albaToba. 
PgamaZ.(L) - saWis gamaZlierebis umtyunebo muSaobis albaToba. 
Pwev.(L) - saWis wevebisa da saxsrebis umtyunebo muSaobis albaToba. 
Pmlg.(L) - milgayvanilobis SeerTebis umtyunebo muSaobis albaToba. 
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saWiT marTvis mocemuli Semadgeneli qvesistemebis saimedooba damokidebulia 
TiToeuli maTganis konstruqciul Taviseburebaze, muSaobis pirobebze, datvirTvebze, 
saimedoobis malimitirebeli detalebis raodenobaze, rac metia aseTi detalebis 
raodenoba, miT dabalia umtyuneblobis done yvela sxva danarCeni pirobebis 
SemTxvevaSi. didi tvirTamweobis satvirTo avtomobilebze( `mazis, manis~, TviTsacdeli 
avtomobilebi) dakvirvebis Sedegad miRebuli eqsperimentuli monacemebis damuSavebiT 
gamovlenili iqna mtyunebaTa nakadis parametri ω(L) mTeli sistemisaTvis (nax.1) da 
resursebis ganawilebis parametrebi kvanZebisa da meqnizebisaTvis.  
(cxrili 1) 
ω(L).10
-5
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garbena L, aTasi km. 
nax. saWiT marTvis matyunebaTa nakadis parametris cvlilebaTa garbenis mixedviT 
1 _ TviTsacdeli avtomobili _ maz-5549 
     2 _ TviTsacdeli avtomobili _ MAN 
(cxrili 1) 
satvirTo TviTsacdeli avtomobilebisa da saWiT marTvis meqanizmebisa da 
kvanZebis resursebis ganawilebis maxasiaTeblebi 
 avtomobili `mazi~ avtomobili `mani~ 
meqanizmebi da 
kvanZebi 
L saS. 
aTasi km. 
variaciis 
kok-ti 
v 
saSualo 
kvadratuli 
gadaxra w, 
aTasi km 
L saS. 
v 
σ 
aTasi km 
1. hidro tumbo 150,0 0,38 48,0 200,0 0,33 66,0 
2. saWis meqanizmi 180,0 0,28 50,4 250,0 0,25 62,5 
86 
3. saWis 
gamaZlierebeli 
90,0 0,40 36,0 190,0 0,35 66,5 
4. wevebi da 
saxsrebi, 
gamanawilebeli 
80,0 0,35 28,0 120,0 0,30 36,0 
5. milgayvaniloba 120,0 0,45 54,0 150,0 0,40 60,0 
 
unda aRiniSnos, rom cxrilSi mocemuli resursebis ganawilebis maxasiaTeblebi 
gamoTvlilia TiToeuli kvanZisa da meqanizmis saimedoobis malimitirebeli detalebis 
raodenobisa da maTi maxasiaTeblebis gaTvaliswinebiT. hidro tumbo moicavs 4 aseT 
detals, saWis meqanizmi 5 detals, saWis gamaZlierebeli 4-s, wevebi da saxsrebi 3-s da 
milgayvaniloba 1-s. 
mocemuli saimedoobis maCveneblebis analizi gviCvenebs, rom mtyunebaTa nakadis 
parametrs aqvs zrdadi xasiaTi garbenis zrdasTan erTad da daaxloebiT 300 000 km-ze 
xdeba SedarebiT stabiluri gansakuTrebiT avtomobil `manisTvis~, romelsac ukeTesi 
maCveneblebi aqvs detalebisa da kvanZebis resursebis TvalsazrisiTac. 
statistikuri monaacemebis damuSavebis Sedegad agebuli iqna sakvlevi sistemis 
Semadgeneli elementebis umtyunebo muSaobis albaTobis  mrudebi ( nax2, nax 3) 
 
 
 
 
 P(L) P(L) 
 
 
 
 
 
 
nax.2. avtomobil `mazis~ 
saWiT marTvis kvanZebis da 
meqnizmebis umtyunebo muSaobis 
albaTobis mrudebi 
nax.3. avtomobil `manis~ 
saWiT marTvis kvanZebis da 
meqnizmebis umtyunebo muSaobis 
albaTobis mrudebi 
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mocemuli mrudebi da resursebis ganawilebis maxasiaTeblebi saSualebis iZlevian 
gaangariSebuli iqnas detalebisa da kvanZebis SecvlaTa raodenoba garkveuli 
periodisaTvis da saerTod moxdes matyunebaTa prognozireba, dagviandes sagarantio 
garbena, rac mTlianobaSi iZleva saimedoobis marTvis SesaZleblobas. 
eqspluataciis procesSi saimedoobisa da efeqtianobis marTvis poziciebidan 
gamomdinare gansakuTrebuli mniSvneloba aqvs avtomibilis kvanZebisa da meqanizmebis 
mixedviT profilaqtikuri samuSaobis formirebas da maTi Sesrulebis periodulobis, 
moculobis da Rirebulebis dadgenis, teqnikuri mdgomareobis sasurvel doneze 
SenarCunebas da sistemis funqcionirebis parametrebis regulirebas da mtyunebebis 
Tavidan acilebas. 
TiToeuli operaciisaTvis profilaqtikuri teqnikuri zemoqmedebis reJimebis 
optimizacia unda moxdes operaciis Sinaarsisa da kvanZis (meqanizmis) teqnikuri 
pirobebis gaTvaliswinebiT, rac moiTxovs saTanado optimizaciis kriteriumis SerCevas, 
amocanis amoxsnis maTematikuri modelirebis pirvel rigSi unda ganisazRvros sakvlevi 
obieqtis teqnikuri maCveneblis(funqcionirebis parametrebis) dasaSvebi zRvari. 
magaliTad, saWis marTvis sistema efeqturi muSaobisaTvis, romelic zemoT iyo 
aRniSnuli, aucilebelia saWis rgolze mZRolis mier miyenebuli Zala dasaSveb 
zRvrebSi iyos SenarCunebuli, es ki SesaZlebelia saWis gamaZliereblis efeqturi 
muSaobiT, rac sxva faqtorebTan erTad ganpirobebulia hidravlikuri tumbos mier 
ganviTarebuli wneviT da misi mwarmoblobiT. imis da mixedviT, Tu rogoria tumbos 
mier ganviTarebuli wneva da ramdenad naklebia igi nominalur maCvnebelze, saWis 
swrafmoqmedebis donec misi Sesabamisi iqneba, magram wnevis Semdeg sistemaSi 
mimdevrobiT aris CarTuli gamanawilebeli, romlis gamarTul muSaobaze aris 
damokidebuli mTeli sistemis efeqturoba. 
saboloo Sedegi (saWis swrafmoqmedeba) damokidebulia saWis meqnizmis teqnikuri 
mdgomareobaze, misi elementebis cveTis intensiurobaze rac gamoixateba saWis rgolis 
folxviT _ sakontaqto detalebs Soris RreCoTi romelic dasaSveb zRvebSi unda iyos 
SenarCunebuli, amisaTvis ki saWiroa teqnikuri zemoqmedebis samuSaoebis perioduli 
Sesruleba. 
zemoT naxsenebi hipotezebis safuZvelze operaciebis Sesrulebis perioduloba 
unda ganisazRvros calk-calke kriteriumebis mixedviT da bolos moxdes maTematikuri 
modeliT maTi gaerTianeba. 
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Lopt(L)=F(Szeda _ Sqv)            (2) 
sadac Szeda da Sqv aris teqnikuri mdgomareobis parametris dasaSvebi zeda da qveda 
zRvari aRniSnul intervalSi ama Tu im kvanZis funqcionireba gamovsaxoT umtyunebo 
muSaobis albaTobiT _ P(L) , romelsac aseve eqneba intervaluri mniSvnelobebi: Pmaq.(L) - 
zeda zRvarisTvis, Pmin.(L) - qveda zRvarisTvis, Pi(L) - umtyunoba muSaobis albaTobis 
intervaluri mniSvneloba(mTlianad am mniSvnelobebis raodenoba unda iyos aranakleb 
eqvsisa, kanonzomierebis gamosavlenad) 
optimaluri periodulobis gansazRvris maTematikur gamosaxulebas zogadad eqneba 
Semdegi saxe: 
Li=Lmaq.Psist. (Lmomsi) +Lmin Q.Psist. (Lmoms.)          (3) 
Tu gaviTvaliswinebT operaciebis gameorebis koeficients da optimizaciis 
kriteriumad aviRebT mtyunebis aRmofxvrisa Cmty. da TviT momsaxurebis xarjebs Cmoms. 
(saimedoobis SenarCunebis minimalur xarjebs) maSin gamosaxuleba miiRebs Semdeg saxes: 
 
C(L)=            (Z1+Z2-1).Q(L) +1)           (4) 
 
sadac: - Cmty aris teqnikuri zemoqmedebisas aRmoCneli mtyunebis aRmofxvris xarji; 
              Q(L) mtyunebis albaToba 
Z1 - operaciis gameorebis koeficienti 
 
Z2 - xarjebis fardoba,    Z2=  
 
aRniSnuli xarjebi unda iyos minimaluri rac optimizaciis pirobad iyo 
miTiTebuli saimedoobis maCveneblebis sasurvel doneze SenarCunebis gaTvaliswinebiT.  
daskvna: 
saimedoobisa da efeqturobis marTvis mocemuli meTodi saSualebas iZleva 
eqspluataciis procesSi moxdes avtomobilebze ganxorcielebeli teqnikuri 
zemoqmedebis operaciebis raodenobisa da maTi Sesulebis periodulobis 
diferecirebuli normativebis dadgena, rac uzrunvelyofs saWis marTvis sistemis 
swrafmoqmedebis SenarCunebas. 
 
Cmty 
____ 
Q(L) 
Cmty 
      
Ctmmty 
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ОПРЕДЕЛЕНИЕ ХАРАКТЕРИСТИК НАДЁЖНОСТИ И 
ЭФФЕКТИВНОСТИ 
РУЛЕВОГО УПРАВЛЕНИЯ АВТОМОБИЛЕЙ 
Д.Угулава, В.Лекиашвили 
Резюме 
Выявлены показатели надёжности рулевого управления грузовых  автомобилей и 
проведён их анализ. Разработана математическая модель оптимизации режимов технических 
воздействии для узлов и механизмов рулевого управления по критерию безотказности и 
минимума удельных затрат. Практическая реализация разработанного метода даёт 
возможность обеспечения быстродействия рулевого управления и безопасности движения. 
 
 
DETERMINATION OF CAR STEERAGE SAFETY AND EFFICIENCY 
PERFORMANCE 
D. Ugulava, V. Lekiashvili 
Summary 
There have been developed the determinants of auto trucks steerage safety and analysis of 
them has been carried out. There has been elaborated the mathematic model of technical impact 
optimization modes for unit assemblies and mechanisms of steerage according to criteria of 
reliability and the minimum of specific consumption. The practical realization of the developed 
method provides the opportunity of steerage quick operating speed as well as ensures the safe drive. 
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УДК 621.923 
К ПОСТРОЕНИЮ МОДЕЛИ ДИНАМИКИ СИСТЕМЫ 
РЕГУЛИРОВАНИЯ С ГИДРООБЪЕМНОЙ 
ТРАНСМИССИЕЙ 
Романадзе И.Р., Мезвришвили В.Т., Анджапаридзе Т.Н., 
Диасамидзе Р.А. 
(Грузинский технический университет, ул. М. Костава 77, 
0175, Тбилиси, Грузия) 
 
Резюме: В современных машинах широко  используются гидрообъемные трансмиссии (ГОТ). 
Они получили распространение на транспортных, сельскохозяйственных и строительно-
дорожных машинах, тепловозах, автомобилях и т.п. В машинах с ГОТ широко реализованы 
системы автоматического регулирования как частоты вращения коленчатого вала 
двигателя, так и системы регулирования режимов работы двигателя. Непрерывное 
совершенствование систем регулирования с ГОТ открывает перспективы для броее 
широкого их применения на различных транспортных средствах. В настоящей работе 
решаются вопросы, связанные с построением математической модели системы 
регулирования двигателя внутреннего сгорания снабженной ГОТ. 
Ключевые слова: система регулирования, гидрообъемная трансмиссия, регулятор скорости, 
объемное регулирование. 
 
 ВВЕДЕНИЕ 
В рассматриваемых системах регулирования с ГОТ широкое распространение 
получили регуляторы, включающие в себя центробежные измерители угловой скорости. 
Известно большое количество конструкций таких регуляторов, среди которых может 
отметить регуляторы используемые на транспортных машинах [1, 2]. 
Известные исследования по динамике указанных систем регулирования показывают, 
что последние представляют собой сложные многосвязные нелинейные системы. Одним из 
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эффективных методом исследования таких систем является синтез по заданным переходным 
процессам [3]. В этой связи в первую очередь ставится задача построения математической  
модели динамики исследуемой системы в форме, удобной для приложения указанного 
метода. 
 ОСНОВНАЯ ЧАСТЬ 
 
Согласно работы [1], линеаризованное уравнение движения ценбробежного 
регулятора скорости имеет вид 
( ) ρψµ pp KKpTpT 328227 1 +=++ ,                                             (1) 
где 
maxp
p
y
y∆=µ ;  
дщ
д
ω
ωψ ∆= ;  
maxр
р∆=ρ . 
 −py координата линейного перемещения муфты центробежного измерителя скорости; −h
координата перемещения органа настройки регулятора; −p оператор дифференцирования; 
maxpy  и −maxh максимальные значения соответствующих координат; −дω угловая скорость 
вала двигателя, а −дoω ее установившееся значение; 7T , 8T  и pK 2 , −pK 3 постоянные времени 
и коэффициенты усиления, зависящие от величин инерционных, жесткостных и 
геометрических параметров отдельных функциональных элементов рассматриваемого 
центробежного измерителя [1, 2]. 
Приведенное уравнение (1) описывает динамику регулятора прямого действия. Для 
увеличения чувствительности в системах автоматического регулирования двигателя 
внутреннего сгорания широко используются также и автоматические регуляторы непрямого 
действия. В работе [4] приведена одна из распространенных схем регулятора непрямого 
действия. В этой схеме перемещения муфты центробежного регулятора и райке топливого 
насоса передаются с использованием гидравлических усилительных элементов. 
Дифференциальное уравнение автоматического регулятора комбинированной 
кинематической обратной связью описывается дифференциальным уравнением [4] 
ppccH pUpUpd αθϕλ ⋅−= )()()( ,                                                    (2) 
где )( pUc  и −)( pU c собственные операторы, а р –оператор дифференцирования. 
В развернутой форме имеем 
;)( 4
22
2
3344
4 HHHизHH kpTpTpTpTpd ++++=   pTTpU pизизc ⋅+= θ)(  ,                     (3) 
где 
;244 изcpH TTTT = ;)(22 изckизизcpиз TTTTTTT ++= β                                   (4) 
zизcизизckcpH TTTTTkTT δβ +++= )(222                                          (5) 
;  );(1 czHизизcckH kkTTkTT ⋅=++= δβ                                        (6) 
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−ϕ безразмерное изменение угловой скорости коленчатого вала; −pα безразмерное 
изменение угла настройки пружины регулятора; −l безразмерное перемещение поршня 
серводвигателя; −изT время изодрома; −изβ жесткость пружины изодрома. 
Дифференциальное уравнение дизеля с автономным газотурбинным наддувом в 
операторной форме имеет вид 
pDgg pSpRpd αχϕ )()()( −= ,                                                  (7) 
где 
;)( 222 gнggg kpTpTpd ++=  ;)()( RRDD pRpTpR θ+==  
−gα безразмерное изменение настройки потребителя; −H безразмерное перемещение рейки 
топливного насоса.  
А передаточная функция по перемещени. рейки топливого насоса рассматриваемого 
двигателя записывается в виде 
)(
)(
)(
pd
pR
pY
d
g
D =α . 
Для построения уравнения динамики ГОТ воспользуемся зависимостями, 
приведенными в работе [5] по отношению к гидроприводу с объемным регулированием 
скорости: 
;
2
0
Hm
m
ж
m
m Qpkdt
dp
B
v
dt
dq =++ ∑α                                           (8) 
( ),βωβ β tgdt
dKtgKQ HHH +⋅=                                               (9) 
где 
;
4
;
2
HHnH
HHnH
H
DzFK
DzFK
=
=
β
π  
−mq рабочий объем гидромотора, приведенный к одному радиану угла поворота вала 
(характерный объем); 
;
2π
βmmmnm
m
tgDzF
q =  
−0V внутренний объем трубопровода с подключенными к нему объемами полостей насоса и 
гидромотора; −жB модуль объемной упругости жидкости; 
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;
2
2 клnepyT
k
kkk ++=∑  
 
 
−ymk проводимость щелей, по которым происходит утечка жидкости из насоса и 
гидромотора; −nepk проводимость щелей, по которым в насосе и гидромоторе происходит 
перетечка жидкости из полостей с высоким давлением в полости с низким давлением; −клk
проводимость подпиточного клапана; −HQ мгновенная подача насоса; β  и −mβ  
соответственно углы наклона блока цилиндров насоса и гидромотора; nHF  и −,nF рабочие 
площади одного цилиндра в насосе и в гидромоторе; Hz  и −mz числа поршней насоса и 
гидромотора; HD  и −mD диаметры окружностей, на которых расположены оси поршней; 
−mp перепад давления, зависящий от преодолеваем ой гидромотором нагрузки; −mα угловая 
координата вала мотора. 
В рассматриваемом случае 
,11 ∑+++= MqsignPqq
k
q
Ip
m
mmp
m
m
m
Tp
m
m
m
m ααα &&&&                                  (10) 
где −mI момент инерции движущихся частей, приведенный к валу гидромотора; 
;21 TpTpTp kkk +=  
1Tpk  и −2Tpk коэффициенты гидравлических трений в гидромоторе и в нагрузке; 
−mpP сила сухого трения; −∑M суммарный, приведенный к валу момент от сил 
сопротивления в нагрузке. 
На основе зависимостей (8), (9) и (10) получаем уравнение динамики рассматриваемой 
ГОТ в следующем виде: 
                 [ ] ++++++ ∑∑ MAsignPdtdAMdtdAAAA mmpmmm 141313121110 αααα &&&&&&&  
        ( ),14 ββωα β tgdt
dKtgKsignPA HHmmp +=+ &                                                      (11) 
где 
;1
;
2
;
2
212
0
11
0
10
⎟⎟⎠
⎞
⎜⎜⎝
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−=
=
∑
∑
m
Tp
m
m
m
mж
Tp
mж
m
q
kk
qA
q
Ik
qB
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A
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vIA
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;
;
2
14
0
13
m
mж
q
k
A
qB
vA
∑=
=
 
 
 
−Hω угловая скорость вращения вала гидронасоса. 
Разлагая в степенной ряд с удержанием первых членов разложения функций 
HH tgK βω  и )( ββ tgdt
dK =  окрестности установившихся HOω , 0β  и 00 =β&  значений 
параметров, получаем 
;HHHHOHH BBBtgK ωββω ωβ ∆+∆+≈                                         (12) 
( ) ,ββ ββ &∆≈ Btgdt
dK                                                           (13) 
где 
;cos
;
;
cos
;
0
2
0
2
0
β
β
ωβ
ωβ
β
β
ω
β
K
B
tgKB
KB
tgKB
oHH
HO
H
H
HOHHO
=
=
=
=
 
β∆ , Hω∆  и  −∆β& приращения координат. 
С учетом последнего уравнение (11) принимает вид 
 
                [ ] ( )=+++++∆+∆ ∑∑ mmmnpmmm signPMAgPdtdAMdtdAAAA ααααα &&&&&&&& [141313121110 sin  
                              .βωβ βωβ &∆+∆+∆+= BBBB HHHHO      
 
При соблюдении условия, при котором Mα&  не меняет своего знака, в окрестности  
constM =α& уравнение может быть заменено линеаризованным уравнением, записанным в 
приращениях координат. 
Согласно работы [1], уравнение динамики двигателя внутреннего сгорания в 
линеаризованной форме может быть записано в виде 
 
( ) )(2113 tKKpT дд νϑψ −=+ , 
где 
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maxz
z∆=ϑ ;  
max1
1)(
дM
Mt ∆=ν ;  
дo
д
ω
ωψ ∆=1 ,                                       (14) 
z∆  и −∆ maxz соответственно приращение и максимальное значение координаты органа 
регулирования подачи топлива; 
 
 
−∆ 1M приращение момента сил сопротивления, приложенного к валу двигателя; 
−max1дM максимальное значение крутящего момента двигателя; 3T , 19K  и −29K постоянные 
коэффициенты выражения которых приведены в работе [1]. 
Учитывая вышеизложенное, может быть построена математическая модель динамики 
системы привода транспортной машины включающей в себя дизельный двигатель с 
всережимным регулятором скорости и ГОТ. 
 
 
 
 ЗАКЛЮЧЕНИЕ 
 
В связи с вопросом построения уравнений динамики систем регулирования с ГОТ в 
работе проанализировано уравнение динамики центробежного регулятора скорости и 
построены нелинейные и линеаризованные модели динамики ГОТ. На основе последних в 
последующем могут быть построены модели динамики систем регулирования в целом. 
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hidromoculobiTi transmisiani regulirebis 
sistemis dinamikis modelis agebis Sesaxeb 
romanaZe i., mezvriSvili v., anjafariZe t., diasamiZe r. 
reziume 
Tanamedrove manqanebSi farTod gamoiyeneba hidromoculobiTi transmisiebi (hmt). 
maT miiRes gavrceleba satransporto, sasoflo-sameurneo da samSeneblo-sagzao 
manqanebSi, TbomavlebSi, avtomobilebSi da a.S. hmt-s Semcvel manqanebSi farTodaa 
realizebuli rogorc Zravas muxla lilvis brunTa sixSiris avtomaturi regulirebis 
sistemebi, agreTve Zravas muSaobis reJimis regulirebis sistemebi. hmt-iani 
regulirebis sistemebis uwyveti srulyofa iZleva maTi ufro farTo gamoyenebis 
perspeqtivas sxvadasxva saxis satransporto saSualebebze. warmodgenil naSromSi 
ganixileba hmt-iT aRWurvili Sigawvis Zravas regulirebis sistemis maTematikuri 
modelis agebasTan dakavSirebuli sakiTxebi. 
 
 
ON CONSTRUCTION OF DYNAMIC MODEL OF CONTROL  
SYSTEM WITH HYDRAULIC DISPLACEMENT TRANSMISSION 
Romanadze I.R., Mezvrishvili V.T. Anjaparidze T.N., Diasamidze R.A. 
Summary   
 In the modern machines are widely applied hydraulic displacement transmissions (HDT). 
They become widespread in transport, agricultural and construction and road machines, diesel 
locomotives, vehicles, etc. In the machines with hydraulic displacement transmissions widely are 
realized automatic control system for rotation frequency of engines crankshaf’s as well as for 
engine behavior control systems. Continuously development of control systems with hydraulic 
displacement transmissions opens up possibilities for more wide application on various vehicles. In 
the presented work are solved issues related with construction of mathematical modeling of control 
system of internal-combustion engine, provided with hydraulic displacement transmission. 
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uak 625.8 
modificirebuli bitumebis gamoyenebis perspeqtivebi  
saqarTvelos sagzao meurneobaSi 
d. demetraSvili a. burdulaZe, 
(saqarTvelos teqnikuri universiteti, m. kostavas q. 77, 0175, 
Tbilisi saqarTvelo) 
 
reziume:  naSromSi ganxilulia asfaltbetonis narevis dasamzadeblad bitum-rezinis 
kompoziciuri masalis (birk) gamoyenebis perspeqtivebi. eqsperimentebis Sedegebze 
dayrdnobiT dasabuTebulia birk Semkvrelis upiratesoba standartul bitumTan 
SedarebiT, romelic mocemulia cxrilebis saxiT. gamokvleulia  asfaltbetonis 
narevis fizikur-meqnikuri Tvisebebis gaumjobeseba birk Semkvrelis gamoyenebisas.  
sakvanZo sityvebi: modificirebuli bitumi, asfaltobetoni, bitumis emulsia. 
 
saqarTveloSi asfaltirebuli saavtomobilo gzebis sigrZe - 8 000 km-ze metia. 
ukanasknel wlebSi mniSvnelovnad gaizarda tvirTbrunvebi, gzebze moZraobis intensioba 
da RerZuli datvirTvebi. Sesabamisad auciebelia saavtomobilo gzebis satransporto-
saeqspluatacio maxasiaTeblebis gazrda. am problemis gadawyveta SesaZlebelia 
modificirebuli bitumebis gamoyenebiT. rasakvirvelia bitumis modificireba aZvirebs 
samSenlo samuSaoebis Rirebulebas, magram amasTanave zrdis gzis sicocxlisunarianobas. 
bitumis modificirebis teqnologia unda iyos iolad Sesrulebadi, efeqturi da 
ekonomiuri. amasTanave is SesamCnevad unda aumjobesebdes navTobis bitumis fizikur-
meqanikur Tvisebebs.  
modificirebuli bitumebis saxiT, Cvens mier SemoTavazebulia bitum-rezinis 
kompoziciuri masala (birk), romelic principulad gansxvavdeba polimerebis gadnobis 
gziT miRebuli sxva Semkvrelebisagan. 
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Catarebuli eqsperimentebis safuZvelze dadginda, rom Semkvrelebis Tvisebebis 
gasaumjobeseblad    aucilebelia   mivaRwioT    dispersiuli    sistemis   maRal 
stabilurobas,Brac SesaZlebelia rezinis namcecebis gamoyenebiT. am SemTxvevaSi izrdeba 
bitumis welvis (darbilebis) da ecema msxvrevis temperatura, Sesabamisad izrdeba 
plastikurobis intervali. rezinis nawilakebis xarjze masalas uCndeba sakmarisi 
elastiuroba eqspluataciis dros. Semkvrelis maRali adgeziuri Tvisebebi 
uzrunvelyofilia mis SemadgenlobaSi damzadebis procesSi damatebiT aqtiuri qimiuri 
jgufebis SeyvaniT, romlebic erTis mxriv zrdis a/b-is polarobas, meore mxriv _ 
simkvrives molekulaTaSoris wyalbadis kvanZebs Soris. 
pirvel cxrilSi mocemulia laboratoriuli kvlevis Sedgebi.  
cxrili 1. 
bitumis Semkvrelebis maxasiaTeblebi 
Tvisebebis maCveneblebi 
Bbitumis Semkvrelis nimuSebis maxasiaTeblebis 
Sedareba. Semkvrelis realuri nimuSebis 
maCveneblebi 
БНД 
90/130 
birk 
 60/90 
БНД 
60/90 
brk  
40/60 
nemsis Casolvis siRrme, 0.1mm            
250C-ze 
00C-ze 
 
100 
24 
 
78 
34 
 
69 
20 
 
40 
17 
darbilebis temperatura, 0C 46 65 50 72 
msxvrevis temperatura, 0C -23 -26 -20 -24 
plastikurobis intervali, 0C 69 91 70 96 
gawelva, 00C-ze 3.5 8 2.4 6 
elastiuroba, 0C - 50 - 45 
SeWiduloba daJangul qviSasTan <nom. #3 >nom. #2 <nom. #3 >nom. #2 
adgeziis maCvenebli, % 35 98 47 99 
 
rogorc eqsperimentma daadastura birk narevis welvadoba da adgeziuri Tvisebebi 
mkveTrad aRemateba Cveulebrivi bitumis monacemebs.   
Cvens mier, Catarebul iqna laboratoriuli kvlevebi imis dasadgenad Tu  
ramdenad umjobesdeba asfaltbetonis nrevis xarisxi birk narevebis gamoyenebiT. im 
mizniT birk narevi 60/90 momzadda dabali xarisxis bitumiT (gaWimvaze maCvenebeli da  
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qviSasTan CaWidulobis koeficienti ar Seesabameboda standartebs). modifikatoris 
saxiT  gamoyenebuli  iqna  wvrildispersiuli  rezinis  namcecebi  avtomobilebis 
saburavebidan bitumis masidan 8-10%. SesadarebelPaviRoT bitumi, romelic yvela 
parametrebiT akmayofilebda ГОСТ 22245-90-is  moTxovnilebebs.Aam SemkvrelebiT 
damzadebuli da gamocdili iqna a/b-is narevis sxvadasxva markis, ramodenime nimuSi. 
dadginda, rom a/b-is narevebis fizikur-meqanikuri maCveneblebi ufro maRalia birk 
narevebis gamoyenebisas. 
    birk narevebi, ufro medegia Jangbadisa da wylis mimarT.  rezinSi arsebuli 
nivTierebebi uzrunvelyofen asfaltbetonis narevis maRal simtkicis, anelebs safaris 
siberis process maRali temperaturis dros. wvrildispersiuli namcecebis Seyvana 
amaRlebs Semkvrelis wyalgamZleobas. asfaltbetonis safarebis eqspluataciisas 
SeimCneva dazianebuli monakveTebis “TviTgankurnebis” efeqti. amasTanave isini mdgradia 
Tanamedrov yinulsawinaaRmdego regentebisadmi. 
cxrilSi 2 mocemulia birk SemkvreliTa da standartuli sagzao bitumiT 
damzadebuli asfaltbetonis narevebis fizikur-meqanikuri Tvisebebis Sedareba. 
cxrili 2. 
birk SemkvreliTa da standartuli sagzao bitumiT damzadebuli asfaltbetonis 
narevebis fizikur-meqanikuri Tvisebebi 
maCvenebeli a/b - БНД 60/90 a/b – birk 60/90 
ГОСТ 9128-97 
moTxovnebiT 
simtkice kumSvaze, mpa  
50 0С 
20 0С 
0 0С 
 
1.4 
4.5 
11.7 
 
2.7 
5.8 
8.0 
 
≥1.2 
≥2.5 
≥11.0 
simkvrivis moduli kumSvaze, mpa 
50 0С 
0 0С 
 
120 
2 000 
 
200 
640 
 
 
- 
simtkicis zRvari gaWimvaze, mpa 
00С-ze  
 
3.6 
 
5.4 
 
3.0-6.5 
wyalgamZleoba 0.9 1.00 ≥0.90 
wyalgamZleoba wyalJRenTvis dros 0.75 0.98 ≥0.85 
wyalJRenTva% 1.8 1.3 1.5-4.0 
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birk narevis gamoyenebiT sagzao safaris zeda fenis mosawyobad daxarjuli 1 
milioni  lari  16 wlis  manZilze  (eqspluataciis vada) mogvcems 2.3 milion laris  
ekonomias, radgan drois amave monakveTSi safaris movla-SenaxvisaTvis gasawevi xarjebi 
minimaluria.  
mTel msoflioSi yovelwliurad izrdeba gacveTili saburavebis raodenoba. 
Sesabamisad aqtualuria maTi utililizaciis problema. birk Semkvrelebis farTod 
gamoyenebis SemTxvevaSi mniSvnelovania ekologiuri efeqti. garemo ganTavisufleba 
gacveTili saburavebis mir warmoSobil mavne nivTierebebisagan, romlebic saSiSroebas 
warmoadgens niadagisa da atmosferosTvis. saburavis dawviT warmoiqmneba nivTierebebi: 
biofenili da benzopereni, romlebic gamoirCeva maRali toqsikurobiT. 1 tona 
saburavebis dawvisas gamoiyofa 270kg Wvartli (muri) da 450kg toqsikuri navTi. 
saburavi nagavsayrelze biologiurad TiTqmis ar ixrwneba. wvimis dros gamoyofs 
Sxamian nivTierebebs (difelinili, fenantreni da sxv) romlebic Cadis niadagSi  da 
wamlavs grunts da kapilarul wylebs. amgvarad birk Semkvrelebis gamoyenebas aqvs 
udidesi sicocxlis unarianobis perspeqtiva.  
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THE USE OF MODIFIED BITUMEN IN ROAD THRIFT AT GEORGIA 
D. Demetrashvili, A. Burduladze 
Summary 
 
          The paper discusses the mixture of asphalt production bitumen - rubber composite material 
(BIRK) the use of perspectives. Experiments based on the results proved the advantage BIRK 
binder with bitumen.  Investigated the mixture of asphalt to improve the physical mechanical 
properties of used BIRK binder.  
 
 
 
 
ИСПОЛЬЗОВАНИЕ МОДИФИЦИРОВАННОГО БИТУМА В  
ДОРОЖНОМ СТРОИТЕЛЬСТВЕ 
Д. Веметрашвили, А. Бурдуладзе 
Резюме 
 
       В равоте рассмотрены перспективи применениа битумо-резынового композисионного 
материала (БИРК) для изготовления асфальтобыетонных смесей. На основе експериментов 
потверждено преймушество (БИРК) вяжущего с сравнением стандартного бытумаю 
Исследовано улучшение физико-механических свойств асфальтобыетонных смесей при 
исползование (БИРК) вяжушего. 
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avtorTa sayuradRebod 
samecniero naSromis redaqciaSi warmodgenis wesi 
saqarTvelos teqnikuri universitetis satransporto da manqanaTmSeneblobis 
fakultetis JurnalSi _ “transporti da manqanaTmSenebloba” samecniero naSromis 
warmodgena xdeba qarTul, inglisur da rusul enebze, romlebic unda akmayofilebdes 
Semdeg moTxovnebs: 
1. naSromi unda Sesruldes A4 formatis qaRaldis 1,5 intervaliT nabeWd gverdze 
ISO standartis moTxovnis mixedviT: 
      a) naSromi unda momzaddes Microsoft Word-Si cxrilebisa da formulebis         
redaqtorebis gamoyenebiT; SesaZlebelia gamoyenebul iqnes Microsoft Excel-is 
programa. 
b) samuSao qaRaldis mindvris zomebi: zeda _ 35 mm, qveda _ 25 mm, marcxena _ 
20  mm, marjvena _ 20 mm. 
      g) qarTul enaze Sesrulebuli naSromi unda aiwyos LitNusx – is garnituris 
SriftiT, inglisur da rusul enebze Sesrulebuli naSromi ki _ Times New 
Roman SriftiT. 
      d) naSromis dasaxeleba unda aiwyos LLitMtavr  garnituris SriftiT (14B); 
avtoris saxeli da gvari _  LitNusx  garnituris SriftiT (13B); dasaxeleba 
organizaciis, sadac Sesrulda samuSao, unda mieTiTos frCxilebSi _ SriftiT 
13B; naSromis reziume unda Sesruldes kursivi SriftiT 12; sakvanZo sityvebi _ 
SriftiT 12; naSromis teqsti _ 12; rusul enaze Sesrulebuli naSromi _ 
SriftiT 12; literaturis CamonaTvalis Semdeg erTvis reziume inglisur da 
rusul enebze Semdegi miTiTebiT: naSromis dasaxeleba, avtoris (avtorebis) 
saxeli da gvari. reziumes moculoba unda iyos 10-15 striqoni; 
    2. naSromi warmodgenili unda iyos kompaqt diskze (CD-R) da erT egzemplarad 
A4  formatis qaRaldze (mkafiod) dabeWdili; 
    3. naSroms Tan unda erTvodes monacemebi avtoris (avtorebis) Sesaxeb: samecniero 
xarisxi, wodeba da Tanamdeboba; 
    4. redaqcia mxars dauWers erT JurnalSi erTi da igive avtorebis mier 
Sesrulebul araumetes sami statiis gamoqveynebas; 
    5. naSromis gverdebis raodenoba ganisazRvreba 5-dan 10 gverdamde; 
    6. avtori pasuxs agebs naSromis Sinaarssa da xarisxze; 
    7. zemoT CamoTvlili moTxovnebis Seusruleblobis SemTxvevaSi statia ar miiReba. 
    naSromi ibeWdeba avtorTa xarjiT. 
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